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VENTILATION OF SHIPS. 


By Captain Grorce S. MacItwaing, R.N. (ret.), Travelling Inspector, 
Board of Agriculture. 


In looking over the Journal of the United Service Institution, I find 
that papers were read on Ventilation in 1863 and 1874, both by 
medical men. 

My excuse for again bringing the subject forward is my belief that 
it is a matter of the most vital importance, and that it is even now 
but imperfectly understood. In my paper I lay no claim to origin- 
ality ; I desire merely to provoke discussion on a subject the impor- 
tance of which I think it would be impossible to over-estimate. 

The paper is headed “‘ Ventilation of Ships.” 

To discuss “ Ventilation of Ships ” without reference to ventilation 
in general might be possible, but would not appear to me to be 
desirable, hence, where I seem to wander from the subject, it will, 
[ hope, be seen that the deviations are apparent only, not real. 

A leaderette which I lately saw in a Scotch paper on the subject of 
ventilation commenced as follows :— 

“There is no subject of greater importance to the welfare of 
human béings than ventilation, or the proper supply of pure air. Air 
is a necessity of life, and, when it is remembered that no one can 
abstain from inhaling that which immediately surrounds him, whether 
it be pure or not, the importance of the subject becomes apparent. 
Bad food or bad water can be rejected, bad air must be used.” 

Now ventilation would, I think, be better defined as “the supply 
of pure air, and the removal of that which is vitiated ;” this then is my 
text, let us see what can be made of it! 

Go where we will, into halls, churches, theatres, hotels, private 
houses, what do we find? Hither that there is absolutely no pro- 


VOL. XXXVII. B 











2 VENTILATION OF SHIPS. 


vision made for ventilation, or, that the arrangements made are quite 
inadequate to the requirements of the place, or the people occupy- 
ing it. 

The difficulties of shore-going ventilation, great though they no 
doubt are, are simplicity itself when compared with ventilation on 
board ship; it is therefore of the last importance that the matter be 
thoroughly understood, and proper provisions made for what is so 
essential to well-being. 

Ventilation is the proper supply of pure air, so far good. But im- 
mediately the question arises, how much pure air must be supplied, 
how many cubic feet per hour per head ? 

This must be the starting point; it is the very basis of the subject, 
and its consideration and proper appreciation are essential’ to any 
scheme of ventilation. 

It would appear to be a matter easy of decision, and yet, what 
extraordinary differences of opinion do we find concerning it! 

I would here direct your attention to the difficulties which fre- 
quently arise from a confusion of the terms “ ventilation” and “ air 
spacing ;”’ a moment’s consideration will show that there is no connec- 
tion between them. I refer to this later on. 

Here is an author—an author mark you, one who writes and 
publishes on the subject, who may be presumed to have some know- 
ledge concerning it—and who says, “ A man in health requires not 
less than 150 or 160 cub. ft, of fresh air every hour.” In another 
part of his pamphlet, he says, “ The quantity of air required for each 
adult is 150 cub. ft. per hour, yet very few of our bed rooms are so 
arranged that each occupant is provided with half that quantity.” 

Professor Huxley asks, I believe, for 800 cub. ft. per head per 
hour, and Dr. Parkes for 2,000 ‘‘in barracks and hospitals.” 

In the “ Text Book of Human Physiology” by Lambois J. Stirling, it 
is laid down that 3,000 cub. ft. of fresh air per head per hour are 
necessary, and these are also the figures of Dr. Macdonald, Inspector- 
General, R.N., in his “ Outlines of Naval Hygiene.” 

We have here some startling differences of opinion. If 150 cub. ft. 
are enough, it is clear 3,000 are too many, and vice rersd. 

I have enquired at the Government Departments of factories, 
mines, prisons, and schools, and have been informed that there is no 
standard laid down, with regard to the amount of air to be supplied, 
in any of these departments. To me it is clear that the determining 
of the necessary amount of air is, in the first place, a matter for 
physiologists. 

Now physiologists are all agreed on the data, they are practically 
unanimous, and their figures are about as follows :—About 15 enb. ft. 
of air pass through an average man’s lungs in an hour; the expired 
air contains about 44 per cent. of CO, or carbonic acid, as it is 
popularly called, ¢.e., a man manufactures about 0°66 cub. ft. of CO, 
every hour. 

Some authorities give the CO, in the expired air as high as 5 per 
cent., but I have preferred to take the lower figures, which are those of 
Dr. Foster, one of the greatest of physiologists. 
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Ordinary air contains 0°04 per cent. of CO, or 4 parts in 10,000. 

For health, the air we breathe must not contain more than 0:06. per 
cent. of CO, or 6 parts in 10,000. These are the figures, the data, as 
laid down by those who, only, can lay them down, and it remains 
to work out the problem, and to determine on these figures how many 
cubic feet of fresh air per head per hour are necessary to keep the 
CO, of any inhabited place down to 0:06 per cent. 

The interest now shifts from the physiologist to the mathematician. 
Not being a mathematician, I was obliged to seek the assistance of 
those who are of that class. I placed the figures before several, but 
got an answer from only one; he said it was a very simple matter, 
and proceeded to solve it as follows :— 


Let 2 = fresh air (containing 0°04 per cent. CO,). 
» Yy = breathed air (containing 4°4 per cent. CO,). 
« + y the mixture (which is not to contain ,more than 0°06 
per cent. CO). 
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Then— 


v7 004 + y 44 = 2 + y 0°06. 
4a + 440y = 6a + 6y. 
2e = 434y. 
@ = 217y. 
= 15 cal ft. per hour. 
. the amount Sof air required is 217 x 15 = 3,255 cub. ft. 


With the CO, in the expired air as high as 5 per cent. 3,705 cub. 
ft. of fresh air are required. 

It will be noticed that these figrres provide for an allowance of 
fresh air to counteract the effects of the CO, manufactured by the 
breath, that is, to keep the standard of CO, down to what the physio- 
logists decide it ought to be, or 6 parts in 10,000. 

In none of the books which I have read on this part of the subject 
have I ever met with any reference to temperature in this connection, 
and if I mention temperature, it is only to say that I do not myself 
understand its influence onthe amount of air necessary, That 
temperature has a most powerful and important influence is without 
doubt, and I have been much surprised by the omission of this point 
in the literature of the subject. Take the case of a railway carriage 
filled with people. Ona hot day if both windows are kept shut, the 
atmosphere becomes unbearable in a few minutes, but if the day, or 
better still, tae night be very cold, but little inconvenience, if any, 
is experienced under similar conditions. What makes the difference 
I do not know, and have often wished to find out. 

In addition to CO,, air which has passed through the lungs con- 
tains organic substances, some of which Dr. Foster in his ‘‘ Text Book 
of Physiology” says, are probably poisonous, and give rise to what we 
call “ ptomaines ;”’ he goes on tosay, “ In any case, the substances present 
(that is, the organic substances) have a deleterious action, for an 
atmosphere containing simply 1 per :" of CO, (with a corresponding 
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diminution of oxygen) has very little effect on the animal economy, 
whereas an atmosphere in which the carbonic acid has been raised to 
1 per cent. by breathing is highly injurious. In fact, air rendered so 
far impure by breathing that the carbonic acid amounts to 0°08 per 
cent. is distinctly unwholesome, not so much on account of the 
carbonic acid as of the accompanying impurities. Since these im- 
purities are of unknown nature, and cannot be estimated, the easily 
determined carbonic acid is usually taken as an indirect measure of 
their presence.” 

So much for the impurities created by the breath ; there are, how- 
ever, other sources from which organic matter takes its origin, and 
these are the person and the clothes. 

If people could only be induced to keep themselves and their 
clothes clean, less fresh air would be necessary than when the reverse 
is the case. 

Dr. C. Hunter Stewart, of Edinburgh, has recently made some 
experiments in the matter of the analysis of the air in different places 
in Edinburgh. He mentions one place where 63 parts of carbonic 
acid in 10,000 were found, that is, more than ten times what onght to 
have been; in other churches he found from 20 to 50 parts in 10,000. 

Dr. Stewart also mentions the very satisfactory results as regards 
ventilation obtained by a German military doctor, who had all the 
soldiers in a particular barrack bathed. 

What the extra amount of fresh air on account of organic matter 
ought to be I do not know; what I wish to point out is that the 
3,255 cub. ft. mentioned above are necessary to counteract the car- 
bonic acid only, that the organic matter found in the air is more inju- 
rious to health than carbonic acid, and that therefore an extra quantity 
of fresh air under this head is necessary. If all this is right, and I 
shall be much obliged to anyone who can show me where it is wrong, 
what becomes of the 150 cub. ft. asked for by the first man I 
quoted? Even the 3,000 cub. ft. of Mr. Stirling are insufficient for 
the purification of the air from the CO,; how far short they fall of 
what ought to be supplied when the other and more poisonous im- 
purities are taken into consideration I should be afraid to say. 

The latest theory with regard to small-pox is that it is primarily a 
mere skin disease, the severity of which is in direct proportion to the 
length of time the person affected has been exposed to infection, 
that is, the length of time the small-pox germs (which by this theory 
are implanted on the skin either from the air or from infected cloth- 
ing) have been given to settle on, remain on, and germinate in the 
skin, and to the proximity of the source of infection. Supposing this 
theory to be correct, and it appears to me that it has been almost 
absolutely demonstrated, we shall probably soon have the origin of 
other diseases similarly explained or accounted for, and hence the 
hundred-fold increased importance of attention to ventilation and 
cleanliness of person and clothes. Speaking of Dr. Birwood’s above 
theory of small-pox, Dr. Washburn says: “ The disturbing factors 
are individual insusceptibility, congenital or acquired, personal clean- 
liness, and clothes.” 
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Knowing approximately the amount of air required, the next 
question is, how can it be provided? And here again we find the 
widest divergence of opinion among the experts; for instance, Mr. 
Tobin, the inventor of Tobin’s pipes, and one of the first, at least in 
recent years, to direct attention to the ventilation of houses, says: 
“It is unnecessary to arrange for outlets for foul air ; all that is neces- 
sary is to admit a sufficient amount of pure air.” 

Dr. Macdonald, whose book I have already referred to, says: ‘‘ The 
more we study the subject, the more we perceive it to be necessary to 
make provision for the ingress of fresh air, as well as for the escape 
of that which has been rendered impure.” 

In April, 1884, a paper was read on Ventilation of Ships, by a naval 
architect. The author of the paper held the views above expressed 
by Tobin, while in the discussion that followed opinions were divided 
between these views and those of Dr. Macdonald; yet all these were 
practical men discussing a subject essentially their own. 

The Mersey Tunnel is ventilated by two large paddle-wheels or 
fans, one at each end, which exhaust the air from the tunnel up tall 
chimneys. Fresh air is allowed to enter as desired through tubes 
opening into the tunnel by doors, which can be regulated. A new 
underground station, now being constructed in connection with this 
tunnel, is to be ventilated on this plan, and the engineer of the tunnel 
laughs at the idea of ventilating in any other manner. The Severn 
Tunnel is, I believe, similarly ventilated, and in both tunnels the 
ventilation may be said to be perfect. Mines are ventilated in a 
similar manner, that is, by exhaustion. 

I now come to the ventilator itself, an articie of which there is an 
infinite variety both as regards size and shape. The capacity of a 
ventilator may in general terms be said to be affected by two con- 
siderations or conditions, and these are, first, size, and, secund, 
straightness. 

In passing through a ventilator, air meets with a considerable re- 
sistance, owing to friction. This friction depends upon the area of the 
ventilator and its length, 7.e., the amount of ‘rubbing surface” pre- 
sented by the ventilator, and this rubbing surface is found by multi- 
plying the perimeter of the ventilator by its length. A circular pipe 
offers less rubbing surface for-its length than any other shape of 
equal sectional area. 

Suppose a ventilator 10 ft. sqnare and 100 ft. long. The perimeter 
would be 40 ft., and this multiplied by the length would give a rub- 
bing surface of 4,000 ft. Now suppose the ventilator to be divided 
by partitions running its whole length, and cutting it into four 
compartments of 5 ft. square each. The perimeter of each com- 
partment will now be 20 ft., or 80 ft. of the whole four; this multi- 
plied by the length, which remains as before, gives a rabbing surface 
of 8,000 ft., or just double what it was before, though the total area 
is the same in both cases. It will thus be seen that double the amount 
of air will pass through the undivided ventilator, or, which is the 
same thing, to get the same amount of air through it, after it 
had been divided into four compartments, double the pressure must 
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be employed. Or compare two circular ventilators, one of 18 in. and 
the other of 36 in. diameter. While the rubbing surface of the 
larger one is double, its capacity is four times that of the smaller one. 
To state it mathematically : the rubbing surfaces of circular ventilators 
are directly proportional to their diameters ; their capacities increase 
as the squares of the diameters. Hence the necessity for large area 
in a ventilator. 

Next, with regard to straightness. 

Professor de Chaumont, M.D., F.R.S., has devised a formula for 
calculating the loss experienced in ventilators owing to angles or 
bends in them, which, if not mathematically correct, certainly 
approximates very closely to the truth. According to him a venti- 
lator which when straight will deliver 1,000 cub. ft. in a standard of 
time, will when there is an angle of 30° in it only deliver 750 cub. ft., 
and with an angle of 90° will deliver only 50U cub. ft. Hence the 
necessity for ventilators being straight. If bends or angles cannot 
be altogether avoided they ought to be made as little abrupt, that is 
as open, as possible. 

In speaking thus of ventilators it must be understood that I refer 
only to those which are continuous, uninterrupted. To run a venti- 
lating shaft through two or more decks, and expect it to ventilate 
them all is, to say the least, unwise unless the shaft be very large ; 
space is perhaps saved, but at a very great cost as far as ventilation 
is concerned. It is still more unwise to have one ventilator inside 
another, as is sometimes seen. 

My experience has led me to the conclusion that the positions 
of the ventilators, and also of the exhausting arrangements in the 
same compartment, if there are any, are of almost as much impor- 
tance as the ventilators themselves. 

I have frequently observed in a railway carriage that, even with 
both windows open, the corner seats next the engine are not venti- 
lated to at all the same extent that the remainder of the carriage is, 
and the conclusion to be drawn from this fact, as well as from expe- 
riences of a similar nature gained on board ship, seems to be that 
there must be either supply or exhaust at the extremities of the com- 
partment to be ventilated. 

On board ship it is a common thing to find ventilators placed too 
close to the hatchways, and otherwise injudiciously placed. 

Experiments in this connection have been made, and I recently 
saw some diagrams illustrating the theory that the best and most 
complete ventilation is obtained when the supply and exhaust are 
situated on the same side of the room, one above the other. I ven- 
tured to point out the fact that the room was uninhabited, and that the 
results would probably have been different had there been movement 
in the air in addition to the supply and exhaust, owing to currents 
caused by people moving about, an increase of CO, caused by breath, 
&c., and this the exponent of the experiment thought was possible, 
so that I cannot consider these experiments as in the least degree 
exhaustive or, indeed, as having any practical value. 

As illustrative of the advance made in ventilation of late years, the 
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following may be of interest: Sir Humphrey Davy, when consulted 
about the ventilation of the Houses of Parliament in 1811, provided 
an outlet of 1 sq. ft. for vitiated air; in 1813, this was increased to 
3 ft., and, a few years later, it was increased by Dr. Reed to 50 ft. 

In the Manciester Free Trade Hall, the outlets measure about 
240 sq. ft., that is, there are fifteen outlets, each 4 ft. 3 in. by 3 ft. 
9 in. 

The question as to whether ventilation on board ship is to be 
mechanical or not is one that will decide itself. 

If sufficient air can be got without them, fans are not required ; 
otherwise they are a necessity, 

If fans are employed, their position is of great importance. I have 
been informed by the makers of these articles that they have seen 
their fans so placed on board ships as to be practically useless. 

Ventilating fans, like other ventilators, exist in great variety. 
Some carry their own little engine attached, the steam being derived 
from the main boilers; others are driven by bands, or gearing, from 
the main engines, and some are worked electrically. 

The principle of all is the same. Whether fans ought to be 
employed to drive the air in, or to exhaust, seems to be still an open 
question among those best qualified to give an opinion. 

I have seen them used in both ways on board ships, and was in 
each case informed that that was the proper way. 

In a correspondence with one of the largest ship-building firms, I 
was told that they used fans in both ways, but were “ inclined to 
favour” the exhaust method. 

In my humble judgment, it is high time a definite conclusion was 
arrived at. I have no doubt, in my own mind, that where fans are 
used they ought to exhaust. And for this reason, that we have 
surrounding us an unlimited supply of air waiting to rush in where- 
ever there is a semblance of a vacuum, and at a pressure of 15 lbs. to 
the square inch; all we have to do, therefore, is to endeavour to 
create a vacuum by withdrawing a portion of the air contained in the 
place we wish to ventilate, when the outside air must take its 

lace. 
. To force air into a place we desire to ventilate is to dilute the foul 
air of the interior; to exhaust, is to get rid altogether of the foul air, 
when a supply of pure air equal in amount will take its place. 

Where satisfactory results are not arrived at by this method, I 
would expect it to be because the fan was not properly placed, that 
is, not placed 1u such a position, or so arranged, as to draw its supply 
from the foul air of the place in which it was working. 

There are in the market a great many patent ventilators and 
systems of ventilation. I do not propose to enter into the merits;or 
demerits of any of these ; all seem to me to be open to the same objec- 
tion—pipes or tubes which would be too small, if straight, have 
extraordinary tops fitted to them, and are then led below and round 
all sorts of angles. Impossible results are expected, or even guaran- 
teed. As I understand the matter, a patent ventilator is a ventilator 
with a patent top or cowl, that is, a top which, at all times, is said to 
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induce an up-draught in the ventilator. Whether a constant up- 
draught can be so procured is, I think, open to serious doubt. 

What I should calla system of ventilation would be an arrange- 
ment which would provide for the supply of the necessary amount of 
fresh air, and for the removal of an equal amount of fouled air. Pro- 
vision must be made for supply and exhaust in equal quantities. 

The only ship I have ever seen which was ventilated in such a 
manner as to be worthy of the term “system” is a ship named the 
**Tona,” belonging to Messrs. William Thompson and Sons, of Dundee. 
I have a plan of the ship showing the ventilating arrangements, and 
shall be glad to show it to any one caring to see it. Messrs. Thomp- 
son tell me they have ventilated on this system for years. 

I may here refer to some experiments conducted at Kew in 1878, 
and, since then, “‘ more than verified,” as explained to me not long 
since by one of the Committee conducting the experiments. The 
Report of 1878 was in the following words: ‘The Sub-Committee 
appointed to test the ventilating exhaust cowls beg to report that 
they have given the matter their most careful consideration, and 
carried out at the Royal Observatory, Kew, an elaborate series of 
about 100 experiments on seven different days, at different times of 
day, and under different conditions of wind and temperature. After 
comparing the cowls very carefully with each other, and all of them 
with a plain open pipe as the simplest, and, in fact, only available, 
standard, the Sub-Committee find that none of the exhaust cowls cause 
a more rapid current of air than prevails in an open pipe under 
similar conditions, but without any cowl fitted to it. The only use of 
the cowl, therefore, appears to be to exclude rain from the ventilating 
pipes, and as this can be done equally, if not more efficiently, in other 
and simpler ways without diminishing the rapidity of the current in 
the open pipe, the Sub-Committee are unable to recommend the grant 
of the Medal of the Sanitary Institution of Great Britain to any of 
the exhaust cowls submitted to them for trial.”” One word here as to 
the prevalent, but as I understand it, mistaken, notions which are 
current as regurds the principles of ventilation. 

_In a room or other like place, the heated air rises; the general idea, 
is that, in order to get rid of this heated air, it is only necessary to 
open communication with the outer air at the top of the room, and 
that it will then escape, but this is certainly a mistake, as is well 
pointed out by Mr. Chalmers, of Glasgow, who, in a lecture delivered 
before the Glasgow and West of Scotland Agricaltural Discussion 
Society in 190, said that, when under these circumstances the heated 
air met the outside air, it merely shook hands with it as it were, 
gave out its latent heat, increased its specific gravity, and then 
fell. 

Another point in this connection is this: Where are the impurities 
to be found in a badly ventilated compartment ? 

There is a very general idea that CO,, being heavier than air, falls, 
and is always to be found near the floor or low down, and arrange- 
ments are sometimes made to exhaust the air of a room from this part 

in consequence. There can, I think, be no doubt that it is quite 
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erroneous to suppose that the CO, falls. I have the opinions of two 
professors of chemistry on the matter, and both say that, owing to 
the laws of the diffusion of gases, the CO, in any place, however 
badly ventilated, will be found to be practically cyuatly distributed 
in all parts of the place. 

There is considerable difficulty in determining the proper amount 
of air for human beings; this difficulty is very much increased in the 
case of animals. My remarks on this head are confined to animals of 
the bovine species. I have searched all the bocks I can find, and 
endeavoured to obtain information on this point from a great many 
gentlemen in the veterinary profession whom I have met. For so far 
I have not had any success. 

Where the books refer to the matter at all, they only mention 
“air spacing,” that is, the number of cubic feet an animal ought to 
have to’stand in, but I have already pointed out that air spacing 
has nothing whatever to do with ventilation. Without ventilation, 
air spacing isno use. The air in any inhabited place, however large, 
must eventually become vitiated—it is a mere question of time—and 
then we get back to the original difficulty, How much air ought to 
be introduced ? 

Air spacing has a certain importance in this way: the larger the 
air spacing, the less frequently would it be necessary to change the 
air in a standard of time. 

In a room containing 1,000 cub. ft. of air, and with a number of 
people in it necessitating a supply of 10,000 cub. ft. of air per hour, 
the air must be changed 10 times an hour. The same number of 
people in a room containing 10,000 cub. ft. of air would only necessi- 
tate the changing of the air once in the hour. 

The supply of fresh air would remain the same, but the less fre- 
quent change of the air would probably be brought about with less 
inconvenience to the people in the room. 

Having nothing on which to start, I was obliged to work outa 
supply of air for animals on my own lines, and this I did as_ 
follows :— 

An average bullock weighs roughly eight times as much as an 
average man. For a man, the UU, exhaled depends on the amount of 
blood and the respirations. The amount of blood in bullocks is rather 
less in proportion to weight tia ia man, and their respirations are 
perhaps a trifle slower; on the other hand, bullocks’ lungs are much 
larger than men’s and consequently the volume of each breath would 
be larger in proportion. 

Whether bullocks ought to breathe air as pure as men (6 parts 
of CO, in 10,000), or not, is a point on which I am without 
guidance. 

Assuming that they ought, it follows that a bullock requires about 
eight times more air than a man, a man requires 3,255 cub. ft. in 
an hour; a bullock therefore ought to have over 26,000 cub. ft. in 
the same time. The organic matter given off by bullocks would 
probably be greater than in the case of men. 

On board ship, where the excreta of the animals are not removed, 











10 VENTILATION OF SHIPS. 


further pollution of the air would take place, for which extra allow- 
ance of air ought to be provided; hence my figures would seem to be 
under, rather than over, the mark. 

If now we consider the main deck of a ship, which carries 400 or 
500 bullocks under hatches, it will be seen how diffieult it is to 
provide proper or sufficient ventilation. 

At sea, and with the hatches off, it is generally all right, but when 
hatchways have to be covered, or when a ship with cattle on board is 
detained in harbour, and there is not much wind moving, then 
difficulties arise, the want of ventilation is felt, and losses among the 
animals are the consequence. 

It would, I think, not be too much’to say that the losses in cattle 
ships are inversely proportional to the ventilation. That is of course 
leaving out of consideration accidents inseparably connected with a 
sea passage. In this matter, asin others connected with cattle traftic 
in ships, great improvements have lately been made, and further im- 
provements are daily taking place. To give an idea of how this 
trade is now conducted, I may mention that during April, May, and 
June of this year 37,439 animals left America for Deptford, and of 
these only 73 were lost at sea, or 1/5th per cent. At Liverpool the 
tigures for the same three months were, shipped 55,404, lost 152, 
or about 1/4th per cent. 

Two more points and I am finished. There is a general dread of 
night air, why, I do not know, as night air is purer than day air, 
freer, that is, both of carbonié acid and of the more deadly organic 
impurities. 

Lastly, 1 am afraid the question of ventilation will never be satis- 
factorily settled until we get rid of that blessed word “ draught.” 
Draught is merely air in motion, and without motion in the air there 
can be no ventilation. To sit in a draught is generally considered to 
be very unwise, and yet to shut out the draught and breathe the 
foul air which the draught would have removed is very much worse 
as a rule. 

It now only remains to sum up as briefly as possible the points 
which, after a study of the subject, appear to me to be essential. 

1. I think there ought to be a standard of air supply fixed for men 
and beasts. It might not be possible under all circumstances to 
supply the amount of air required, but a fixed standard would afford 
a means of judging the ventilating arrangements. 

Another means of arriving at a somewhat similar result would be 
to fix a standard of impurity which should not be exceeded, but 
I think that to fix a standard of air supply would be simpler and more 
efficacious. 

2. I would impress on Commanding Officers the necessity for 
cleanliness among their men, and would beg of them to encourage, 
indeed to insist upon, bathing, and bathing to the fullest extent 
possible. 

3. The advisability of the frequent and thorough airing of bedding 
and clothes. 

4. Fourthly, I would say let ventilators be as numerous, as large, 
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and as straight as possible, and let there be ventilators at the ex- 
tremities of the compartments to be ventilated. 

5. Where mechanical ventilators are used, make sure that they 
draw their supply from the foul air of the places they work in, and 
see that they are not employed merely to churn the air in their im- 
mediate neighbourhood. 


Mr. Joun J. Harnett, M.D.: I have listened with very great interest to the paper 
read by Captain MacIlwaine, and I am sure good results will accrue from it. 
have come here to-day not as an engineer, nor as an authority on ships, but as a 
medical man who bas been greatly interested for some time in the question of 
impure air. I have particularly studied it with regard to the spread of a disease 
very prevalent amongst us, that has caused perhaps greater mortality amongst 
British troops in the past than war or any other calamity, and that is, pulmonary 
consumption. It is now, I think, conclusively proved that consumption is a 
disease entirely due to the presence of impure air. The discoveries of Pro- 
fessor Koch, of Berlin, have proved to us that the first primary cause of consump- 
tion is the presence of a minute microbe, the Bacillus tuberculosis, and it now 
seems that the excreta thrown off from those bacilli are the poisons that really 
cause all the symptoms of the disease. In my early professional life I was surgeon 
on board a West Indian mail-ship, and was then struck by the very bad state of 
things to be found on board passenger ships at sea, especially when battened down. 
We all know how very disagreeable it is, and I think with Captain MacIlwaine the 
sooner men discard the imperfect means of ventilation we now have and tackle 
the subject with energy the better. The question of vitiated air is, of course, one 
that affects us not only on board ship but also on shore. In large buildings, 
crowded theatres, public schoolrooms, wherever human beings congregate together, 
impure air is given off. We exhale not only carbonic acid but moisture from our 
lungs and skin, and till some means of thoroughly freeing the atmosphere in 
imperfectly ventilated apartments from those impurities are devised, we shall 
have no pure air indoors. Now the system of ventilation by admitting draughts, 
by forcing air into a room,is wrong in theory. You must exhaust the air, you 
must create a vacuum, and then the fresh air rushes in. But this does not solve 
the question, for the so-called “fresh air” is very often impure, although 
perhaps it contains a little more oxygen than the atmosphere indoors. In London 
and large cities at this time of the year a very poor means of remedying the evil is 
that of admitting fog, that is to say, air charged with moisture, with carbonic acid, 
with particles of carbon, sulphuretted hydrogen, and sulphurous acid gas. Think- 
ing this matter over, I, in my small way, have been making an experiment ; I have 
devised an apparatus, for which I claim that it is in itself a perfect air-filter, that 
is to say I can produce in any room or chamber, or in the engine-room or other 
confined part of a ship, a pure atmosphere without admitting any air from 
without. I dare say you all have read Jules Verne’s celebrated work ‘“ Twenty 
Thousand Leagues under the Sea.” The idea was laughed at, and at one time it 
was considered impracticable. There is in my little book written on the subject of 
consumption, a diagram to which I would call attention. That is the first machine I 
made. It is crude in itself, but it consists of a box or cylinder, on one side of which 
there is an exhaust fan worked by means of an electro-motor. This instrument can 
be placed in any room. The fan is worked in that case by means of an electro- 
motor, but it can be worked by water, by hydraulic power, by manual power, or 
by compressed air. The fan goes at about 2,000 revolutions a minute, and as the 
air is propelled out of the cylinder in which the fan is placed, the air of the room 
rushes in to fill up the vacuum. In this cylinder I arrange a series of slides, the 
first of which I use for filtering purposes. The slides are made of fine antiseptic 
gauze, and the air rushing through these is freed from all particles of solid matter, 
such as carbon floating in the atmosphere. The second slide contains hygroscopic 
substances, such as caustic soda, by which the carbonic acid of the air is chemically 
treated,.and the excess of moisture absorbed. The third slide I use is charged 
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with a volatile extract of pine and eucalyptus, and by that means there is produced 
artificially precisely the same state of things as one finds in the pine woods. Iam 
pleased to say patients under my treatment for consumption by this process are 
rapidly getting cured. Two years ago I read a paper on this subject before the 
British Medical Association at Birmingham, and I have been working at it ever 
since. In time I hope to make still further improvements on my apparatus, which 
I am very willing indeed to see utilized for the public good, I believe the use of 
this method should be insisted upon in certain tunnels, for instance in our under- 
ground system in London, where nothing is done at present, and where hundreds 
of trains are daily careering around, generating sulphurous acid gas, and giving off 
carbonic acid, charging the air with smoke, carbon, and other impurities. Venti- 
lators are open at different places along the line, so that the impure air is given off 
in the midst of a large city, where millions of people are congregated together, to 
poison and pollute the atmosphere. This is a crying shame, and ought to be 
stopped, especially now that a means can be demonstrated to the companies where- 
by the air can be purified. As to the question of ventilating ships, I quite agree 
with the lecturer that the air supplied should not be pumped into the ship. If 
you want to introduce fresh air, the foul air must be exhausted, so that the fresh 
air rushes in, and fills up the vacuum. I do hope in a short time conclusively to 
demonstrate that an application of the apparatus I now show you can be so fitted 
that the foul air of the ship will be absorbed, and fresh oxygen generated. You 
can absorb the carbonic acid in the chemically prepared slides, and give off free 
oxygen by charging this apparatus with an oxidizing element, such as peroxide of 
hydrogen. I trust I have not trespassed upon your kindness too far. 

Mr. James McApen: As the representative of Messrs. Robert Boyle and Son, 
Ventilating Engineers, Mr. Boyle being unable to be present himself through aby 
sence from town, I beg to submit our opinions on certain points in the paper which 
has just been read. With respect to ship ventilation, we find that, as a matter of 
fact, it is easier to effect than the ventilation of a building, the movement of a 
steamer always creating the required current and of sufficient force to make both 
the upeast and downcast ventilators do their work efficiently. Of course the posi- 
tion of the ventilators should, as pointed out by Captain MacIlwaine, be properly 
arranged, the air supply being admitted at the opposite side to where the extraction 
takes place. But this is not always possible, especially on board a passenger ship, 
owing to the structural arrangement of the same, when the inlets can only be placed 
on the same side as the extraction. With respect to the quantity of air that should 
be supplied per hour for each adult in a building, the system of ventilation in use 
must regulate that. With the old-fashioned method, plain open pipes witha cover 
on the top to keep out the rain, the downward current usually found to exist in 
these shafts cooling the ascending vitiated air and forcing it down again to 
be rebreathed, it was necessary to make very ample provision indeed to dilute 
to a fairly healthy standard the vitiated air in the building, which was not per- 
mitted to escape at the proper level, that is to say, above breathing level, 
but had to find its way out as best it could in other directions. With the 
improved methods of ventilation now employed, the hot, vitiated air which 
ascends to the ceiling is drawn off as rapidly as it is generated, and is not 
permitted to return to breathing level again, so that pure air supplied through the 
air inlets provided is always maintained at that level. Under those conditions, 
which, with the Boyle system of ventilation, are always guaranteed, 150 to 200 
cubic feet of air per person per hour is amply suflicient for all ordinary require- 
ments. The method of admitting air stated by Captain MacIlwaine as being the 
invention of Mr. Tobin is very old indeed. The Library of the British Museum 
was ventilated on that principle when built, also many other buildings. This 
method of admitting air also formed part of the Boyle’s system for many years 
before Mr. Tobin’s name was identified with it. With regard to the experiments 
conducted at Kew, in 1878, by the Sanitary Institute of Great Britain, the ‘‘ Times,” 
which was the organ selected by the Institute to make public the results, condemned 
the experiments in the strongest manner, stating that the method of testing was in- 
correct, and that therefore the tests were valueless, that neither in the case of either 
of the cowls nor the tubes was their true value as extractors ascertained. This 





















































wm et A ww 1 & Uhl CM ete 









VENTILATION OF SHIPS. 13 


opinion was endorsed by all the scientific and other journals which noticed the 
experiments. Sir Douglas Galton, President of the Sanitary Institute, referring in one 
of his public works to the value of open pipes as ventilators, says: “ In consequence 
of the numerous causes of disturbance enumerated above, this method of extrac- 
tion, when applied to a house, cannot be relied on to act on all occasions with cer- 
tainty as an extraction shaft.” This condemnation of the open pipes, as a ventilator, 
is endorsed by all scientific men who have studied the matter, and is confirmed by 
the various experiments conducted in this and other countries by Mr. Hellyer and 
other practical experts. Mr. Smaile, the Engineer to the Water and Sewerage 
Board, Sydney, Australia, to quote from an article which lately appeared in the 
“ Building News,” “instituted lengthened experiments with a view to test the ex- 
hausting power of the different ventilators submitted, but, like the experiments 


carried out by the Sanitary Institute at Kew, the results were of an inconclusive ‘ 


nature, for although the majority of the ventilators were found to be better exhausts 
than a plain open pipe, yet when tested against each other in certain situations 
conflicting results would be obtained when tried in other positions, though in each 
case the ventilators were fixed clear of all external obstructions. These tests 
afford an ‘additional proof that it is impossible to correctly ascertain the compara- 
tive exhaustive power of different ventilators, especially when of a small size, by 
simply placing them on the tops of pipes in certain situations, and testing them 
with an anemometer or the water test, and they endorse the results which have in- 
variably been obtained from similar experiments carried out at different times in 
this country.” The late Mr. William Eassie, one of the Committee who tested.the 
ventilators at Kew, was in the habit of using exhaust ventilators regularly up to 
the time of his death, and we supplied him with many hundreds of the air-pump ven- 
tilators for the ventilation of soil pipes. In one case,a nobleman’s mansion, situated 
in the north of England, Mr. Eassie stated that, in deference to the desire of his 
client, no soil pipe ventilators were used, the plain open pipe being only employed. 
The smells, however, at the ground level were found to be so intolerable that air- 
pump ventilators had to be applied, when the sinells at once ceased and did not re- 
cur again. This is only one of thousands of instances that might be quoted to prove 
the superiority of a properly constructed exhaust ventilator over a plain open pipe, 
and which endorses the statement made by Captain MacIlwaine respecting the ex- 
periences of Mr. Chalmers, of Glasgow, who found that a simple opening through 
the roof merely permitted the cold external air to descend. This is the experience 
of all who have ever tested a plain open pipe in a heated building, it being almost 
always found necessary to close up sucli a pipe to stop the disagreeable and danger- 
ous down-draught. The tests made by the Sanitary Institute could not permanently 
determine either the merits or demerits as compared with an open pipe of any 
number of exhaust cowls, as improvements are constantly being made in these 
ventilators, and those in use to-day would be quite different from the ventilators 
tested by the Institute, even though they might have been carried up to within a 
months ago. Therefore, for all practical purposes, they could prove of no value 
whatever, as they could only profess to demonstrate what was at one time,: but not 
what is now, which, after all, is the only thing that concerns us. With respect to 
mechanical ventilation, the system applied at the new London Law Courts is a 
notorious example of the failure of that method of ventilation to give satisfactory 
results, though everything that money and skill could do to make the mechanical 
ventilation a success has been tried. 

Captain F, G. Dunpas, R.N.: Ihave listened with very great interest to the able 
paper read by Captain MacIlwaine with reference to the ventilation of ships. There 
are two points which have struck me very forcibly: one is in connection with the 
supply and exhaust; and the other as to the great freshness of the night air. 
With reference to the supply and exhaust, I have seen in ships that you often have 
the supply without the exhaust ; consequently the fresh air becomes partially 
vitiated, and instead of being the fresh air which is supposed to come from the 
ventilators, on account of having no exhaust, it, as I said, becomes vitiated. The 
other is with reference to the night air, and has struck me very forcibly. I have 
just come back from East Africa, having been up the River Juba, where no Euro- 
pean but one has ever been before, and he unfortunately never came back. The 
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heat in the day was very great, so great that I never saw it under 96°, but at night 
the whole of my men, after we had been on the river a few days, began getting 
chills and becoming laid up with pulmonary disease, so much so that more than half 
the crew were incapacitated for work. What occurred to me was that the air was 
too cold at night, and the difficulty was how to resist it. I endeavoured by awning 
curtains, and nailing them to the deck, to make a place for the crew, but I found 
afterwards, instead of the men becoming the better by the air being excluded, they 
became worse ; in fact, they were laid up for weeks. And then the idea occurred to 
me to adopt this plan, to let them have fresh air but to give them plenty of cloth- 
ing. After some weeks the disease almost entirely disappeared and the colds were 
practically ni/. This would illustrate what Captain Macllwaine was saying, how 
very fresh the night air is compared with what you experience during the day. I 
may add that this point was very forcibly placed before me as to how or why the air 
should be so very keen at night in a tropical place where it is very hot during the day. 
This arose, I may say, through the dense fog which from 4 till 8 A.M. occurred in 
the river. I have been exceedingly glad to have had the pleasure of hearing Cap- 
tain MacIlwaine on this subject. I have not had time to enter into it before, but I 
hope the few remarks you have been kind enough to allow me to offer may not be 
ainiss, 

Dr. Tuos. Browne, Fleet Surgeon: The subject which Captain MacI]waine has 
introduced to us is one of overwhelming importance to naval, and, I suppose, mili- 
tary, men also. It seems to resolve itself into a question of how to have the nearest 
approach to perfectly fresh air. No doubt the most healthy circumstances under 
which we could live would be in the open air, but, as a mere question of expense, it 
would be quite impossible to supply air in a ship to such an extent as that. The 
COg, as he truly observed, is not the most important factor in fouling the air; it is 
the exhalations from the body and lungs. To go back to the old story of the 
Black Hole of Calcutta, a certain number died from want of air, but a 
large number died afterwards' from putrid fever, the result of the Vitiated 
atmosphere. The ventilation of ships is at all times a very great difficulty. 
The cubical space allotted to some of our crews in men-of-war, as Captain 
Macllwaine remarked the other day in a discussion, is practically no cubical 
space at all. I took the trouble to measure it on one occasion, and I found 
there was only 25 feet of cubic space for each man on the lowerdeck. Unless there 
is a eonstant renewal of air under these ‘circumstances, bad health must ensue, 
and the past history of our navy shows us how constantly we suffered from lung 
diseases, no doubt as the result of the bad air which is breathed and rebreathed, 
until it produces either consumption or some other lung disease in those who have 
a tendency in that direction. Dr. Harnett has prepared a mode by which, he 
states, the air may be purified. I trust he will excuse me when I say he is an 
enthusiast, and his invention, which is, no doubt, most ingenious, is at the best but 
a substitute for fresh air. There can be nothing equal to fresh air. We hear 
sometimes of people speaking of healthy smells. I think that is altogether a 
misnomer—there can be no improvement upon odourless fresh air. 

Dr. Harnett: I did not for a moment mean to insinuate that there could be. 
I say, in the absence of fresh air, when, for instance, a ship is battened down, and 
in places where fresh air cannot possibly be admitted, then I humbly suggest that 
the adoption of my apparatus, or some modification of it, is an improvement. 

Dr. Browne: [ perhaps put it a little too strongly, under the mistaken idea 
that it was proposed to purify the air of an ordinary room with this apparatus, A 
room of course is surrounded by air, and has the ordinary means of admitting air 
into it, and therefore any mechanical or chemical substitute is apt to divert atten- 
tion from the main object, that is, to introduce fresh air. With regard to what 
the author has said as to the purity of night air, I will not dwell upon that, beyond 
saying it is found to be most important that people should have sound sleep, in 
fresh air. We know in the tropics how we are constantly driven to the decks, and 
have to sleep in the night air. It is a moot point with a great many, whether we 
should sleep on deck or down below, but in my opinion it is most essential that in 
such cases we should sleep on deck, even at the risk of cold, or dew, or anything 
else. In the last ship to which I was surgeon, there was practically no sickness : 
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the Commanding Officer, after consulting with me, allowed the men to sleep on 
deck. We had no lung disease, and scarcely any disease at all. I think, with 
Captain Macllwaine, that “ exhaust” is a most important matter, that it is impos- 
sible to change the air in a confined space by merely blowing fresh airin. 1 
remember in one of the earliest turret-ships, the “ Gorgon,” the process of venti- 
lation was by forcing the air in. It was pronounced most unsatisfactory; there 
was a general feeling of stufliness and discomfort attending it. I think, therefore, 
we must devote our attention to the “exhaust.” As to the various cowls that have 
been invented, no doubt a cowl turned to the wind is a very excellent exhaust, but 
so also is an open tube. The most recent experiments point to the fact, that with a 
funnel-shaped tube, the friction of the air passing over the funnel acts as a more 
efficient extractor than a simple tube willdo, There is no doubt a revolving appa- 
ratus will give an upward current, and so ensure a change of air below, and prevent 
the cold air above, by its weight, driving back the lighter, warm, vitiated air. That 
has occurred in the Infirmary at Edinburgh, where it was frequently found that 
the up-takes became down-takes, according to the temperature and pressure of the 
atmosphere. 

Mr. Joun Taytor: I am not a medical man, but have been recently engaged 
in superintending the fitting of ventilation on two of the second-class cruisers, 
“Sappho ” and “ Scylla,” and a few particulars of the Admiralty practice of venti- 
lation as carried out in these vessels may be of interest to the members of this 
Institution. In addition to the eight steam fans for forced draught purposes, these 
vessels are fitted with two hand ventilating fans for forcing fresh air in at the 
lower part of the magazines, and also into store rooms. An exhaust pipe is led 
from the crown of each magazine, and is carried up above the water line, the upper 
end being arched over to form a goose neck. The lower coal bunkers are fitted 
with supply pipes 5-in. diameter, which are connected to the large downcasts through 
which the air is drawn to supply the steam fans for working boilers under forced 
draught. The exhaust pipes, 5-in. diameter, are led tothe funnel up-takes. Every 
coal bunker has a 5 in. diameter supply at one end, and a 5 in. diameter exhaust 
at the opposite end. ‘Ihe cabins on the lower deck are supplied with fresh air by 
means of scuttles in ships’ sides, and through cowls on deck attached to vertical 
downcast shafts, which are connected to horizontal trunks; the latter are carried 
under the bed berths through several cabins, the supply to each cabin being regu- 
lated by a star louvre, or sliding shutter ; the exhausts to the cabins being through 
the sliding shutters and jalousies fitted in the framing or partitions into the pas- 
sages, and thence to the hatchways. Store-rooms are supplied with fresh air by 
means of natural ventilation through cowls, vertical downcasts, and horizontal 
trunks, also by the ventilating hand fans forcing the air through fixed pipes and 
portable canvas hoses, 4-in. diameter. The forward torpedo-room has a 6-in. cowl * 
and pipe supply, and a 4-in. diameter exhaust pipe. Automatic floating valves or 
slide valves are fitted in all ventilating trunks or pipes, where they cut the pro- 
tective deck, watertight platforms, and bulkheads. In conclusion, I beg to tender 
my thanks to you for listening so patiently to my remarks, and to the Jecturer for 
his most able and instructive paper. 

The CuatzrMan: In this ventilation you give the preference to the supply ? 

Mr. Taytor: Yes; in this Admiralty plan all the compartments have supply 
pipes, so-called, but they are not all fitted with exhaust pipes. The supply depends 
on the ventilating fans and the numerous downcasts and cowls through which air 
is forced as the vessel goes ahead, and for exhaust seems to rely on natural venti- 
lation through pipes and watertight scuttles being open. The torpedo-room has a 
cowl and a 6-in. pipe supply, and a 4-in. pipe with goose neck at upper extremity 
for exhaust. The engineer’s store in engine-room has 4-in. supply and 3-in. exhaust, 
but the bread room has a 6-in. supply and 6-in. exhaust. The coal bunkers have 
5-in. supplies and 5-in. exhausts, and the magazines 4-in. by 4-in. supplies and 
exhausts 5-in. diameter. 

Captain G. S. MacIuwarne: I will endeavour to reply as briefly as possible to 
the remarks made, and I may add that I am obliged to those gentlemen who have 
spoken for the friendly tone they have been good enough to adopt. Dr. Harnett 
touched first of all upon a subject that no one who studies ventilation can overlook, 
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viz., the question of the affinity of impurities for some chemical subtances. For 
instance, the air, after having been breathed, contains a very large percentage of CO,. 
The idea occurs, why not place about the compartment pans filled with some 
chemical substance which has an affinity for CO,, and so absorb and get rid of it ? 
That is an impossibility. If you want to purify the air you must, as Mr. Harnett 
points out, have a machine: you must scrub the air, you must pass it through a 
chemical substance for which the impurities have an affinity in order to get rid of 
them. As the Doctor himself points out, you must have power. Now, if you are 
to have power I would prefer the fan; I would rather have a Blackman or other 
fan and exhaust the air, and so get rid of it altogether. If you have a Jules Verne 
boat under water, or a submarine boat, then an arrangement like Dr. Harnett 
speaks of is a necessity. You must purify the air by chemical means; but other- 
wise I should prefer to get rid of it altogether with a fan. I think that general 
term exhausts anything I have to say as to that. Then Mr. McAlpen, who comes 
from Messrs. Boyle and Sons, one of the largest ventilating firms in the kingdom, 
has something to say which I am afraid I must traverse more or less. He says 
ships are more easily ventilated than buildings. I fall out with that at once. I 
do not think they are. I think they are very much more difficult. The second 
point on which [ would fall foul with what Messrs. Boyle and Sons say is that the 
system of ventilation must determine the amount of air. If you admit that I have 
done. I say, “ No; you must lay down, as I pointed out, and as physiologists have 
determined, the data on which we are to be supplied with fresh air.” If you are to 
tell them that they do not know anything about it, and say “If you have Boyle’s 
system you need 1,000 ft., if you have Messrs. Blackman’s you need 2,000 ft., 
if you have some other system you want so many more,” then my ground is com- 
pletely cut from under me. .I say, “‘ No; you have to lay down the conditions first as 
to the amount of air necessary for health, and then to study the means by which 
you can give the necessary amount.” He says that from 150 to 200 cub. ft. are 
sufficient. Is that air spacing or,absolute cubic feet of supply ? 

Mr. McAtren: Yes, supply. 

Captain MacInwatneE: I say again I am altogether at loggerheads with Messrs. 
Boyle. The statement of 150 to 200 ft. with which I commenced my paper as being 
the minimum quantity required is the amount laid down by Mr. Bacon. He says 
150; I say 3,200, and there I am afraid there is a hopeless difference of opinion 
between us. I must again fall back on the physiologists, backed up by my mathe- 
matical friend, in order to maintain my position. Then Messrs. Boyle, through 
Mr. McAlpen, say that Tobin is very old. That just shows the advance which has 
been made upon the question of ventilation. I have here an extract from the 
**Times”’ referring to Mr. Tobin in 1873. The “Times” says, “Mr. Tobin’s 
experiments early led him to the conclusion that the prevailing opinions about the 
necessity for carefully-planned outlets are fallacious, and that if proper inlets are 
provided the outlets should be generally left to take care of themselves.” That is 
only nineteen years ago, and yet see where we are now. Not nineteen years, but a 
few months only, revolutionize the whole thing. What is right yesterday is wrong 
to-day. So that although Tobin is in one way old, in another way he is very young, 
and you see Tobin’s pipes in use now. Unfortunately, I live in hotels a great deal, 
and practically in all the hotels that I have seen you find Tobin’s pipes to this 
present day. With regard to my condemnation of the ventilation of hotels and 
buildings generally, I may say I except one house, that is, the hotel in Aberdeen 
called the Palace Hotel. That is the only house at which I ever stopped where 
there has been anything like a good system of ventilation. They have an under- 
ground place in which they scrub, clean, and warm the air, and force it into the 
house through apertures in the walls by Blackman’s fans ; anything more delicious 
that the air which comes into the house you can scarcely imagine. The whole air 
supply of the house comes from the basement, and the report of the manager is 
that the saving in cleaning is most extraordinary. It is very pleasant to sleep in 
the house ; you do not have to open your windows; there is a little trap over the 
door, and you get this delicious clean warm air into your room at once. Messrs. 
Boyle say the Kew experiments are not trustworthy. I, of course, could not 
expect them to say that they were, because their own system of ventilation was, I 
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believe, one of those under trial by the expert Committee at Kew, and as Messrs. 
Boyle’s system was more or less condemned we cannot expect them to approve of the 
proceedings of tat Committee. In general terms the question is this: the Committee 
who sat to decide upon these matters were an independent Committee, all very 
square-headed men, and the gentlemen upon whom they were sitting were gentle- 
men who each had a ventilator exhibited, and, of course, if the Committee decided 
that the ventilators are not as they ought to be, I should, in general terms, prefer 
the opinion of the Committee to those of the gentlemen who had their ventilators 
exposed for trial. I think Mr. McAlpen made some remarks about the difficulty of 
ascertaining the capabilities of these different ventilators, which would appear to me 
to be more or less in contradiction of the statement he made before as to the 
very mathematical results obtained by his ventilator. He first of all points out 
what a very excellent ventilator it is, and how it can be relied upon to do so and so, 
and then says it is difficult to ascertain what the ventilator will do. The two 
positions are more or less mutually exclusive. With regard to the remarks made 
by Commander Dundas and Dr. Browne, I am very much obliged to them ; I think 
they both endorse, in general terms, anything I have said. There is not much 
more to be,said about that, except as to what Dr. Browne said about sleeping in the 
tropics, which has been a hobby of mine for a long time. I always slept on deck 
when I could, and always thought it much better than to sleep in the vitiated air 
down below. As to the funnel-shaped tube on the top of the ventilator, that is 
strictly in opposition to the finding of the expert Committee to which I referred. 
The Committee went very carefully into the whole question ; they tried the plain 
tube, and they tried it against different ventilatcrs, and they distinctly came to. the 
conclusion that the number of cubic feet exhausted by the open tube was in excess 
of the number of cubic feet exhausted by the patent ventilators, and they were 
men who had their wits about them, and so I prefer to stick to the plain open 
tubes. Mr. Taylor, who comes from a private shipbuilding yard working for the 
Admiralty, says the latest ships are ventilated by forcing the air in in preference to 
exhausting it. I must refer back to my paper and say that that gentleman and 
his firm and I would, I am afraid, differ. I think they are wrong. I am satisfied 
in my own mind the proper way to ventilate is to exhaust, and let the air find its 
own way in. I am sorry, of course from my point of view, that the Admiralty 
are at present working in the opposite direction. It only now remains for me to 
thank you, Sir, for kindly presiding on this occasion. As this is my first attempt 
at anything of this kind, I feel very grateful that an Officer of your exalted 
position and most distinguished service has been good enough to preside at the 
reading of a paper which, after all, I scarcely think worthy ‘of the distinguished 
patronage it has received. 

The CHAIRMAN (Sir Nowell Salmon) : It now remains for me to close the discussion. 
I think, to begin with, we may dismiss the doctrines laid down by different theorists. 
‘When you have a difference ranging between 150 and 3,000, I think we need not 
regard them any more, but may go to our sensations for what we want in the way of 
ventilation. There can be little doubt, as regards our sensations, “ temperature,” 
or, in other words, “ climate,” is a very important factor. It may be true that the 
CO,, when it is formed, is equally distributed ; but I think CO,, when it is weil 
heated up, will rise and lodge between the beams of a ship and other places when 
there is no good system of ventilation. And this brings me to this, that instead of 
a ship ‘being so much easier to ventilate than a building, I think it is quite the 
contrary, and every day that passes makes it still more difficult. Our ships, now-a- 
days, are divided up into very numerous compartments, and we shall go on dividing 
them up as far as we possibly can. To protect the ships against the ingress cf 
water, the compartments must be watertight, and to pass air-shafts from one com- 
partment to another would mean also to admit water, as well as to admit air, under 
certain circumstances, and that is one of the great difficulties that our constructors 
have to contend with, because each compartment must be kept separate. Thee 
are a certain number of men who will live and sleep in one compartment, and a 
certain number in another. Very many of those compartments have outlets, but 
nojinlets to the open air in the shape of ports. The hatchways I look upon as out- 
lets, and sometimes as outlet and inlet together. The man sleeping furthest from 
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the hatchway wakes up in the morning with a rough tongue and with « headache, 
feeling sick and bad. He does not know what is the matter with him ; he cannot 
eat his breakfast. The doctor says, ‘‘ Where do you sleep?” ‘Oh, in such and 
such a compartment, furthest from the hatchway ;” and the doctor knows perfectly 


well what is the matter with him. The man sleeping nearest to the hatchway goes 
to the doctor and says, “I feel a chill all over; I am all of a shake ;” and lie does 
not know what isthe matter. The doctor puts the same question : ‘‘ Where do you 
sleep?” “Oh, next the hatchway ;’’ and the doctor knows he has got a chill, and 


treats him accordingly. To meet such cases we want a system of ventilation for 


that compartment and for every other compartment like it, and the difliculty is, 
how to find it. I quite agree with what has been said in favour of the exhaust. I 
believe, if we can only exhaust the foul air, the admission of fresh air will be a very 
simple matter, because there is plenty of fresh air around. The difficulty is to 
exhaust the air, owing, not only to the ship being cut up into numerous compart- 
ments, but because each of these compartments is again cut up into numerous 
small spaces, such as there are between the beams. Draught, too, is another point 
upon which the lecturer is rather strong. He has evidently a liking for draughts. 
He sleeps with his window open; but I will undertake to say that he does not put 
his bed between the window and the door. 

Cuptain MacIzwarne: That is exactly what I do. 

The CHAtRMAN: Then you are an exception. As a rule, we know, on board ship, 
if a ship is lying head to wind, which she does more often than not, the ventilation 
we have to depend on comes in through the bow-port and the hawse-holes, the 
effect is that the man sleeping nearest to that bow-port or hawse-hole either lowers 
the port, if nobody steps in to prevent him, or else stuffs his jumper into the 
hawse-pipe. The result is, he is quite cool himself, but what little air does filter 
through merely drives the vitiated air further aft, and the Officers get the benefit 
of that. There agein we want a system of ventilation from both ends, and I think 
only the exhaust will do that. , In addition to the living spaces, there is, as Mr. 
Taylor mentioned, the question of the working places, and these, in the modern 
man-of-war, are something frightful. The engine-room, shut up as it will be, and 
must be, in a ship mm action, is absolutely unbearable. That is a question that has 
to be met, and, 1 think, can only be met by exhausting the air. I think it is easy 
to demonstrate that, if you can only exhaust that vitiated air, fresh air will find its 
way in very much more readily than you can force it in without exhaust. There 
will be no occasion to force it in. I could quote many instances in modern men- 
of-war of attempts at ventilation, but, unfortunately, 1 am afraid that ventilation 
is not built into the ships asa rule. It is a thing added afterwards; it is put in in 
places, and laid through places where it ought not to be laid. For instance, you 
muy, perhaps, lay a ventilating pipe over the boiler into a compartment that is 
pining for fresh air, and the result is, you pump hot air into it. I know that sort 
of thing to be the case. It is a very big subject, and I quite recognize its diffi- 
culties. I hope that this is only the commencement of a revolution which will im- 
prove the ventilation of our ships, making them fit for men to live in and to work 
in. We owe a great deal to medical men, who have spoken again and again on this 
subject, and, no doubt, the health on board ship is very much better understood 
and looked after than it used to be. Unfortunately, I think the subject is hardly 
ever touched upon here, except by medical men, and they work only with one end 
in view, and that is, the health of the men under their charge. We want also to 
have ships properly ventilated, to enable the men to work in the engine-room, the 
magazines, and the lower parts of the ship, where at present the work, especially in 
the tropics, is very hard indeed. I have only now to return thanks, on your behalf, 
to the lecturer, for the pains that he has taken in putting this lecture together, and 
also on bebalf of naval men in general, for mooting the subject, with a view to an 
improvement in a state of affairs that very sadly wants improving. 
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NOTES ON INFANTRY TACTICS. 
By Lieutenant-General Sir W. J. Wituiams, K.C.B., R.A. 


To the Secretary, Royal United Service Institution. 


Sir, 
I BELIEVE that an Officer who is not accustomed to manoeuvre an 


Arm cannot be more than an amateur in its tactics. Nevertheless, I 
venture to send you this letter, because it seems clear to me that the 
principles on which we found our infantry drill for European war 
need revision, and because I seem to myself to know things which 
ought to be taken into account when the drill is revised. For the 
sake of clearness, and because I have no literary facility, I must write 
in a style more didactic than submissive; but I do not mean to 
attempt to lay down the law. 

I beg leave, then, to submit the following propositions and 
remarks :— 

Propositions. 

I. In infantry against infantry, it is best to stand to win by press 
of numbers. 

IJ. A regular attack or defence consists of three Lines of equal 
strength on the proper front of the First Line. 

III. In attack and defence, the First Line is at the beginning divided 
into Firing Line, supports, and reserves; the Firing Line at the begin- 
ning is extended to mark the proper front. 

IV. In attack and defence, the First Line reinforces the Firing Line ; 
the Second and Third Lines, each in its turn, reinforce the Firing Line, 
or partially reinforce it, or give it close support ; a Firing Line brought * 
to a halt by the fire of the enemy is in need of reinforcement. 

V. In attack and defence, support should be nearer the Firing Line 
than the Firing Line is to the enemy. 

VI. Lines in attack become irregular and swarm; something like 
regular formation should be kept up in the Second and Third Lines as 
long as possible. 

VII.’ When two infantries are within charging distance of each 
other, that infantry which charges is almost sure to win. 


Remarks. 


I. In infantry against infantry, it is best to stand to win by press 
of numbers. 

This would seem to be an axiom, but we have rejected it. Press of 
numbers means the pushing on of many, not necessarily of superior 
numbers, but of many men together. In the advance, press of 
numbers makes the men feel that there are enough of them to go on; 
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and at the crisis, when within charging distance, press of numbers 
induces them to charge. A line could beat a column by fire. The 
line could envelop the column with fire and ruin it, or repulse the 
column by fire which made it halt and try in vain to deploy; but 
now, with line against line, there can be no advantage of fire to either 
side. We must try to win by press of numbers, that is, by having 
more men in fighting mood at the decisive time and place. 

II. A regular attack or defence consists of three Lines of equal 
strength on the proper front of the First Line. 

The number of Lines seems to be ruled by the number of battalions 
in a foreign regiment. We used to fight in two Lines, and to win 
battles with line against column; but now, when lines have taken 
the place of columns, it would be better for us not to fight in two 
Lines against three. Our attack of four battalions, with two in First 
Line, is really only an attack in two Lines; placing the two battalions 
of the Second Line one iu rear of the other does not make a Third 
Line. If we are to have four battalions in a brigade, our regular 
attack and defence ought to be on the proper front of one battalion ; 
and the fourth battalion should be held in reserve, or manceuvre as a 
Fourth Line, or be told to guard a flank or both flanks, or be sent 
anywhere except into First Line. The proper front of infantry is their 
front in line with closed files. 

III. In attack and defence the First Line is, at the beginning, 
divided into Firing Line, supports, and reserves; the Firing Line at 
the beginning is extended to mark the proper front. 

It is not for the safety of the men who are there that the Firing 
Line is extended at the beginning. For the safety of the whole First 
Line, only a few men are sent into the Firing Line at the beginning, 
and they being few are extended to mark and cover the whole front. 
The difference is important. Supposing that what we vainly imagine 
were true, that it would be safer to extend, the principle of extending 
for safety could not be carried out in attack. However little we may 
know, if we only imagine the scene, we must refuse to believe that 
advancing in extended order is the way to bring men to the front 
through fire. Fighting is not skirmishing: when men in battle are 
out of hand of their Officers, the Officers are not Officers, nor are the 
men soldiers. We have to doa hard thing; but when we plan how 
to do it, we must not seek safety until we make the success of our 
enterprise almost impossible. We balf acknowiedge that, as the 
danger in the Firing Line increases, so there must be more men there 
to make the Line advance; let us fully admit that necessity, and think 
what the admission means; and then let us go fairly on, and admit 
to ourselves that our whole attack is weak through our fault of 
thinking too much of how to advance with less loss. We have come 
toa licence of extending: the men are scattered and out of hand, and 
our strength is wasted. We can have no proper battle drill until we 
cease to extend for safety. 

IV. In attack and defence the First Line reinforces the Firing Line : 
the Second and Third Lines, each in its turn, reinforce the Firing Line, 
or partially reinforce it, or give it close support: a Firing Line 
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brought to a halt by the fire of the enemy is in need of reinforce- 
ment. 

At drill and manceuvres our Firing Lines advance, lie down and fire, 
and advance again without reinforcement. What does that repre- 
sent? Do they lie down to be saved from fatigue in a long advance 
under fire, or to fire at the enemy, or because they are brought to a 
halt by the fire of the enemy? An attacking Firing Line ought to 
advance when it can: when it halts, it wants reinforcement; and 
during its waits for reinforcement it can fire on the enemy. A Firing 
Line ought never to be halted by order to fire: it will halt without 
orders, and fire when halted. The principle ought to be acknow- 
ledged that a Firing Line which halts in its advance is in need of re- 
inforcement. Reinforcement, or the close approach of support, incites 
a halted line to renew its advance. If, by drilling to that, we should 
run the risk of taking away from the dash of our infantry in attack, 
on the other hand it is plain that, by not drilling properly, we fail to 
instruct in their duty all Officers and men in rear of the Firing Line. 
There is danger in making believe that our weak attack is the way 
to fight. As yet we know that what we teach is not true; but we 
are beginning to lose sight of the truth. 

V. In attack and defence, support should be nearer the Firing Line 
than the Firing Line is to the enemy. 

If the approach to the position of the enemy were commanded by 
his fire, the distance between Lines at the beginning would be ruled 
by the length of battalion columns of route. Some Officers think 
that Line distance should be managed so that fire aimed at one Line 
might not strike another. This vague rule would perhaps give the 
same result as if battalions formed line to the front from column of 
route. Certainly, from the beginning until close support is wanted, 
one Line ought not to be so near as to interfere with the working of 
another; also, a Line ought from the beginning to be within fair 
supporting distance of its Line next in front; and, again, on account 
of the fire of the enemy, it would be well not to put Lines unnecesarily 
close together. These considerations seem to point to a Line distancé 
of 300 to 400 yards. Line distance would be gradually lessened until 
the last reserves of the First Line were going into the Firing Line ; but 
then, unless the Second Line were already far enough to the front, it 
must move up quickly, not necessarily into close support, but so 
as to be ready to give the First Line close support, or to reinforce 
it, or partially reinforce it; and, at the same time, the Third Line 
must move up so as to be ready to take the place of the Second Line 
in close support. Close support Line distance in infantry is perhaps 
50 yards. A supporting Line ought not to come into close support 
until the Firing Line is within, or nearly within, charging distance of 
the enemy; but, before the battle is so far advanced, the supporting 
Line may have to reinforce the Firing Line, or partially reinforce it. 
Charging distance is perhaps rather under than over 100 yards. Line 
distance, and closing up of Lines, have here been considered as if the 
battle-field were a plain. When it might well be done, the three Lines 
of attack would be brought together before the Firing Line went out; 
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and, in defence, the Second and Third Lines would be brought up to 
the reserves of the First; and, both in attack and defence, distances 
would be lessened, or brought to nothing, to take advantage of 
accidents of ground. The general rule for support is that support 
should be nearer the Firing Line than the Firing Line is to the 
enemy. 

VI. Lines in attack become irregular, and swarm: something like 
regular formation should be kept up in the Second and Third Lines as 
long as possible. 

The Firing Line, made up by aggregation of reinforcements, and 
winning its way as parts of the Line are incited to advance, is from 
the beginning a line only inname. The Second and Third Lines lose 
their two-deep formation, and begin to swarm at intervals; but the 
success of the attack depends upon some regularity of formation being 
kept in these Lines, and the men there remaining in hand of their 
Officers. When the First Line, all in the Firing Line, is within charging 
distance of the enemy, it is the Second Line, coming up in something 
like regular formation, which incites the First Line to charge ; or, as it 
is more likely it will come to pass, if the Second Line has reinforced 
the First before coming within charging distance, or the First and 
Second Lines together have failed to charge, it is the Third Line, coming 
up with some regularity of formation, which gives the swarm in front 
the impulse wanted. A swarm all out of hand of its Officers may, at 
last, without reinforcement, or support, be incited to charge through 
consciousness of its strength in numbers and by impatience of the 
situation; but such incitement may not come, and the enemy may 
charge. 

Vil. When two infantries are within charging distanee of each 
other, that infantry which charges is almost sure to win. 

Infantry in the open will rarely, if ever, cross bayonets. Danger 
tires the minds of men whom it does not exalt. Few of the Firing 
Line, on either side, will be inclined to charge. When both sides are 
lying on the ground, each firing over the other, and no reinforcement 
comes, it is perhaps the hardest thing in war for either side to rise 
and charge. Men who are not conscious of being strong in numbers 
will not charge; it is more likely that the incitement will come to the 
attack than to the defence; the side which numbers less may charge ; 
either side may charge, but the side which charges will almost surely 
win. 

General Remarks. 


1. Line is the proper battle formation—line two deep with closed 
files, or the thing most like it we can have. We must not extend, 
nor advance in single rank. We should shut out our artillery, or 
suffer too much from its fire; we should be too weak on our front; 
our men would be scattered and out of hand; and our atiack would 
waste away, and stop of itself, before it came to the enemy. The 
danger of moving lines over a country has been much exaggerated. 
It is useless to consider whether a drill which isimpracticable would 
be safer. 
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2. Whether a battalion line could advance in battle under cone 
command, like a line of batteries or squadrons, or whether the 
advance could only be made independently by companies; whether, 
in view of keeping the men in hand in battle, the company ought to 
be at all times a more distinct and important command; and, in view 
of advancing in battalion line in battle, or of maintaining battalion 
unity of command in battle, how many companies there should be in 
a battalion—these are questions which an Officer not brought up in 
the infantry can only submit, 

W. J. Witttams, 
Liieutenant-General. 


Guernsey, 


October. 30, 1892. 
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By Francis H. Mitter, Esq., Superintendent, Royal Victoria Yard, 
Deptford. 


Tne following account of a voyage made in 1741-72 by H.M.S. 
“Furnace” and “ Discovery,” for the purpose of discovering a pas- 
sage from Hudson’s Bay to the South Sea, is taken from the Log 
deposited at the Admiralty by Commander Christopher Middleton, 
the leader of the expedition, and from the comments thereon con- 
tained in the second of the bulky volumes of Voyages and Travels 
published by Dr, John Harris in 1748. 

The expedition was undertaken at the instance of Mr. A. Dobbs, 
otherwise described as ‘Hon. Arthur Dobbs, Esq., of Castle 
Dobbs, Ireland,” who is stated by Harris to have been “a man born 
to revive the old heroic spirit of turning all our endeavours to the 
service of the public.” 

The hopes of a successful result were largely based on a letter 
addressed by Captain Middleton to Mr. Dobbs in 1739, wherein he 
stated that he had been informed by Mr. Norton, then Governor of 
Churchill Factory, one of the stations of the Hudson’s Bay Com- 
pany, that he, Mr. Norton, from observations taken by him in 1722 
in the Welcome Straits, near the lat. of 65°, had every reason to 
believe that there was a clear passage through. 

The command of the expedition was entrusted, as has been said, to 
Commander Christopher Middleton, an Officer of great experience, 
he having for many years been in the employ of the Hudson’s Bay 
Company, a connection which, as will be seen, subsequently exposed 
him, to grave suspicion, it being generally considered that the Com- 
pany had excellent reasons for not desiring the existence of any such 
passage as the expedition was fitted out to discover, lest the mono- 
poly of trade in those parts should be thereby prejudicially affected. 
In addition to the experience thus gained, Captain Middleton was 
acknowledged, even by his traducers, to be an admirable seaman, and 
was, moreover, a man of some scientific acquirements, having received 
the Copley Medal from the hands of Sir Hans Sloane, the President 
of the Royal Society, for his observations and researches. In order 
to enable him to take command of this expedition, Captain Middle- 
ton, through the influence of Mr. Dobbs, was granted a commission 
as Commander in the Royal Navy, and a preliminary difficulty arose 
on this head, Captain Middleton averring that he had been induced 
to quit the service of the Hudson’s Bay Company by the promise of 
post rank. 

According to the account subsequently published by Mr. Dobbs, 
the Hudson’s Bay Company threw every obstacle in their power in 
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the way of the projected expedition. They claimed and took from 
Captain Middleton an Indian boy, whom he had trained to act as an 
interpreter; they made his clerk governor of one of their factories, so 
that Captain Middleton might be deprived of his services; they sent 
away their ships to the Orkneys a month earlier than usual, in order 
to prevent Captain Middleton from obtaining the services of any sailors 
accustomed to and acquainted with the navigation of the seas which 
it was proposed to explore, and finally they offered him 5,0001. to 
quit the King’s service and return to theirs, or else to look for the 
desired passage in Davis Strait or Baffin’s Bay, rather than in Hud- 
son’s Bay or the Welcome Strait; they also sent instructions to the 
Governor of Churchill Fort that the expedition was not to be allowed 
to winter there ; these instructions were afterwards somewhat modi- 
fied at the instance of the Admiralty, but, even then, the Company 
only authorized assistance in the event of Captain Middleton being 
‘“‘in real Distress and Danger of his Life and Loss of his Ship.” 

Notwithstanding these impediments, H.M.S. “ Furnace” was com- 
missioned at Deptford on the 2nd March, 1741, and then received an 
extensive refit, including the laying of a new upper deck, and the 
putting in of three new masts, to prepare her for her adventurous 
voyage. On the 7th May all was ready for the receipt of the provi- 
sions and other stores, the former including several items unknown 
to the present scale of victualling, such as 43 casks of brandy, 8 
casks of cheese, 62 puncheons of beer, and 120 stockfish. 

On the 15th May, Captain Middleton having been furnished with 
very full and explicit instructions, the ships proceeded to Galleons to 
take in their guns and further quantities of provisions, including 
8 tuns of strong beer, 33 puncheons of small beer, and 14 firkins of 
butter. 

On the 2nd June they anchored at the Nore, and the “ Furnace,” 
being short of her complement, received forty-three men from the flag- 
ship, several of whom, however, the Captain promptly proceeded to 
change, “‘ they being very ordinary.” 

On the 7th June the Navy Commissioners came on board and paid 
the crews the wages due, with two months’ advance to the volunteers, 
aud on the following morning the “ Furnace” saluted Commodore 
Brown and made sail, with the “ Discovery ” in company as her 
tender. 

The voyage did not commence very auspiciously. as in consequence 
of both beacons being down, the “ Discovery” got aground between 
the Shoe and the Maplin; as she grounded just at the top of high 
water, considerable difficulty was experienced in getting her off, 
which was, however, at length effected, without damage, after taking 
out her guns, starting the water, and “making great purchases on 
her.” 

On the 15th June, the two ships reached Sunderland Road, where 
the Captain had reason to believe he would be able to complete his 
complement, which was still nine short; he only obtained, however, 
a mate and one seaman, but had the mortification of knowing that 
the delay in arrival causcd by the grounding of the “* Discovery ” had 
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cost him twenty good men, who had come to Sunderland to volunteer, 
but had left again when the anticipated date of his arrival had gone 
by. While lying here, the ship’s company laid in a stock of 
“‘cloaths, shoes, boots, &c,” spending in this way most of the money } 
they had received at the Nore, which caused Captain Middleton’s i 
| heart to rejoice,as he conceived that under these conditions they i 
| would be less likely to desert at the Orkneys; he endeavoured to 
make up for his disappointment in missing his volunteers by over- 
hauling several colliers, but only succeeded in “pressing” one 
man, 

Very bad weather was experienced off St. Abb’s Head, during 
which the “ Furnace” parted company from her consort, and bore 
away for the Orkneys; on the 20th June, thinking there might be 
Spanish privateers about, preparation was made to give them a warm 
reception; the guns and small-arms were loaded, and two more 
6-pounders mounted on the upper-deck, making the armament of i 
that deck four 6-pounders and six 3-pounders. 

Off Scafia Bay, where the ‘‘ Discovery” rejoined company, two 
small vessels were fallen in with, about 60 tons each; Captain Mid- 
dleton considered the complement—nine men—to be excessive, and 
considerately reduced it by pressing two men out of each into the 
service of the King; this operation he repeated at Hoymouth, where 
he got four more men. Still he appears to have been dissatisfied 
with his crew, some of whom he said “ were very bad,” and attempted : 
to effect an exchange with a ship from Virginia, but, the merchant- 
man being very indifferently manned, the bargain was not completed. | 

On the 21st July the first ice was fallen in with, and Captain Mid- j 
dleton here places on record the great assistance he received from a a 
new current log, which enabled him not only to ascertain the 
currents and the propinquity of land without sounding, but also to 
get the time of high water, and the course of the tide, without putting 
out a boat or going ashore. i 

On the following day, many icebergs and large whales were seen, | 
but a thick fog was soon encountered which rendered it very difficylt 
for the ships to keep company. 

On the 24th July, the ships entered Hudson’s Straits and found 
the tides very strong and dangerous, running about 7 miles an hour q 
W.S.W. and E.N.E. across the mouth of the Straits, sufficiently sis 
strong to get the ship from one side to the other in the course of one bi | 
tide. A 

Their operations were still greatly hindered by fog, Captain te 
Middleton prudently declining to work near the shore, which he Va 
describes as “ very bold,” until he could see his way a little more A | 
clearly. 

On the 26th July, being off Savage Island, guns were fired for 
“‘y® savages to come off, as is usual here,” but in this case the signal 
failed to have its usual effect. 

On the 31st July, 1741, being then in lat. 61°02, long. 86:11 W., a 
Council was held on board the “ Furnace ” to consider whether “ it 
would be proper to proceed upon a Discovery of a passage from 
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Hudson’s Bay to the South Sea directly, or to repair with His 
Majesty’s Ships ‘ Furnace’ and ‘ Discovery’ to Churchill River in 
Hudson’s Bay, as the season of the year is too advanced to proceed 
any farther, and there being a necessity of securing the vessel and 
providing necessaries for wintering as soon as possible, and it was 
unanimously Resolved, Considering the Rigor of the Winter in these 
parts of the World, the want of every thing necessary for building 
lodgings for the men, a convenient place for securing the vessels 
from y® dangers of y* Ice, the Necessity of diggiug store rooms for 
the provisions, no Brandy, Spirits, or Strong Beer being proof against 
the severity of the Winter above ground, the uncertainty of securing 
the vessels after the Frost comes on, which usually happens in the 
Beginning of September, and the Obstructions we may probably 
meet with in our Passage by Fogs, Calms, Ice, and Contrary Winds. 
That it would be y® best and surest method for the Service in general 
to proceed directiy for Churchill River in Hudson’s Bay, there to 
secure His Majesty’s Vessels ‘ Furnace’ and ‘ Discovery’ with their 
provisions, stores, and ammunition, and to provide convenient Winter 
Quarters, Firing, and necessary clothing for their respective Com- 
panies, and to await the breaking up of the Ice next year, and then 
to attempt the discovery of a passage from Hudson’s Bay to the 
South Sea.” 

On the lst August, the ships were well among the ice, and then 
difficulties were increased by very thick fog, but in spite of these 
obstructions, they made their way without mishap to their destination 
in Churchill Harbour, which they reached on the 8th August. Here 
Captain Middleton had intended to use the Old Fort as winter 
quarters for his men, but found, to his sorrow, that by orders re- 
ceived from the Hudson’s Bay Company, it had been pulled down, and 
was nothing but a heap of rubbish. He at once, however, set carpen- 
ters and strong working parties to work to repair damages, while 
others were employed in collecting drift wood so as to provide a 
winter stock of fuel. 

The next job, after landing the powder and provisions, was to 
make a Dock in the Cove for the reception of the ships, so as to 
secure them from the ice and tides, a work attended with considerable 
difficulty. ‘The Frost,’ says Captain Middleton, “is never out of 
the ground. We have dug down 10 or 12 feet and found the earth 
hard frozen in the 2 summer months”: progress was also impeded 
by the presence of many rocks and large stones which had to be 
blown up. 

So hard was the work that, although the bulk of the two crews 
was employed on it with spades and pickaxes, the result of two days’ 
digging was an excavation 4 inches deep only. The strong beer was 
buried in a pit, and application was made to the Governor for assis- 
tance in getting the Indians to kill what fresh provisions they could. 
All the Indians of the Province having gone into the country, the 
Governor sent to York Fort for some, but Captain Middleton regret- 
fully notes that he finds, “I shall lose this season for killing of 
Geese.” 
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The digging of the dock still continued, but no better progress was 
made. “We make,” writes Captain Middleton, “but a poor hand of it, 
for after we come down 2 feet we meet with a hard frozen white 
clay, like fuller’s earth.” 

The number of spades and pickaxes being limited, the remainder of 
the crews were employed in lightening the “ Furnace” by getting out 
her ballast and in stowing away the provisions and strong beer, the 
pits in which they were deposited being 6 feet deep, covered by a raised 
mound 8 or 9 feet high, which, in its turn, was covered with horse 
dung, so as to protect them from the frost. Notwithstanding these 
precautions, when the beer was dug up in the following spring, it 
was found frozen into a solid mass the shape of the casks. The 
stores required for “ present use” were deposited in cellars under the 
Fort in which two or three large fires were kept constantly burniag. 

On the 28th August, preparations were made to get the ships into 
dock on the following day, it being spring tides; the necessity for 
doing this was now urgent, the weather being very bad and the shore 
very dangerous. The “ Discovery” was safely fleeted up into the 
Cove as far as the tide would permit, but the “ Furnace,” just after 
entering the Cove, took the ground, and heeling over, lost half her 
false keels from close aft to midships. ‘‘The 2 false keels,” notes 
Captain Middleton, “were very rank, being 12 inches deep and no 
hold but the keel staples or cramps, and here and there a Treenail 
about an inch or two hold, so we must be obliged to get it quite off.” 

The work of deepening the Dock was still proceeded with, with 
a view to facilitate the getting off of the ships in the spring, when the 
tides would be lower ; tlocks of ducks and geese were seen continually, 
but none could be obtained owing to the absence of the Indians. On 
the 4th August, Captain Middleton, while engaged in getting the 
anchor above high water mark, got jammed between the end of one of 
the bars of the capstan, which the men were running round, and the 
companion; he was stunned, and on recovery, experienced great pain 
and difficuity of breathing, but piously hopes that he “ will recover 
again through the assistance of Providence.” 

The position of the “ Furnace” not yet being satisfactory, strenuous 
efforts were made to improve it, but the difficulties experienced were 
very great. Progress was-blocked by two large rocks, but then it 
was impossible to blast, as the tide did not ebb sufficiently to admit of 
access to them: heavy snow fell, and both Officers and men suffered 
greatly from cold while working in the water. Their exertions were, 
however, eventually crowned with success, and on the 13th September 
the ‘‘ Furnace” was moored as high up the cove as was thought 
prudent; the position of the ships was now more secure from ice than 
any other place on the river: 50 lbs. of powder had been expended 
from time to time in blasting the rocks, and the depth of water in 
the cove had been increased by 4 feet: the majority of the crews 
were now withdrawn from the ships and sent into winter quarters, 

10 at the New Fort and the remainder at the Old, where Captain 
Middleton himself took up his abode. 
Intense cold was now experienced, “ the thermometer being as low 
VOL. XXXVII. D 
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as in y* Hard Frost that happened in England two years ago,” and 
one of the men, the carpenter, lost the use of his eyes. 

Fresh provisions became scarce: before the setting in of the frost 
100 “ white partridges”” had been killed, but with the hard weather 
game went further inland, and could not be got at. 

The severity of the weather was not allowed to interfere with the 
due celebration of Coronation Day (11th October), which was solem- 
nized in the following manner :— 

‘* We marched all our men from the New Fort, under arms, to the 
cove, where the ships lay, being above 2 miles distant, and at noon 
discharged 28 guns, belonging to both ships, that were lay’d in order 
on the shore for that purpose, where the 2 ships winter. The Officers 
drank to His Majesty’s Health, and success to the Brittish arms, as 
the Guns were firing. It was observed at the same time that the 
wine with which the Officers drank the aforesaid Health, and which 
was good port wine, froze in the glass as soon as poured out of the 
bottle. They marched back in the same order, with Drums beating 
and Colours flying; when they arrived at the New Fort they were 
drawn up in the middle of the area, where they went thro’ their 
exercise, fired several volleys, and drank to the health of His Majesty, 
the Prince and Princess of Wales, and all the Royal Family.” 

The Articles of War and Orders of the Navy were then read, after 
which the Officers and crews of both ships, as well as those of the 
Hudson’s Bay Company, were “ plentifully regaled,” 30 gallons of 
brandy being made into punch. The natives were invited to share in 
the festivities, and the evening concluded “ with all possible demon- 
strations of joy, to the great pleasure and satisfaction of the Natives,” 
which, considering the quantity of punch consumed, is not, perhaps, 
surprising; this ceremony was repeated in every particular on 30th 
October following, being the King’s birthday. 

On the 14th October the Surgeon killed two white hares, which 
weighed 12 to 14 Ibs. each, and were declared to be “ very fine 
eating.” 

The dress of the men, while in winter quarters, is described as 
follows :— 

“ They wear shoes of the Leather of Deer skins or canvas, made big 
enough to contain their feet when covered with yarn stockings and 
3 pairs of socks of coarse Duffield over them. On their Legs they 
wear a large pair of cloth stockings, which covers their other stock- 
ings and Breeches; upon their hands they wear a pair of cloath 
mittens lined with Beaver or Duffield, which reach up to their elbows, 
and when they go abroad a pair of snow shoes, 5 foot long and 
18 inches broad, to keep them from sinking in the snow, and on their 
heac a cap of beaver, which lets down round their shoulders; yet all 
this will not prevent their freezing some days.” 

Further evidence of the extreme cold is given on the 21st Getober, 
when it is stated that the “water, ink, and everything,” froze “ by 
the fireside ;”’ the snow also was from 10 to 12 ft. deep, and several 
men returned from hunting and wood-cutting with their necks and 
faces frozen. On the 5th November, being the “ Anniversary of Gun 
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Powder Treason,” there were farther rejoicings, but the guns being 
covered with snow, no salute could be fired, in lieu whereof fireworks 
were let off, and the usual 30 gallons of brandy and sugar distributed 
for the purpose of making punch. 

On the 9th November Captain Middleton, by way of experiment, 
placed “a bottle of English spirits without y° house, and it was hard 
froze in y® morning: the spirits were full proof.” White foxes and 
partridges were trapped in small numbers, but they happened to be 
especially scarce during this particular winter. The frost continued 
to increase in severity ; everything, except brandy, froze in the bed- 
places ; wine and strong beer congealed to ice within the house, if by 
any chance the fire went out, and it became impossible to go more 
than a few yards from the door without being frost-bitten in every 
part of the body that was not covered by double clothing. 

Several men fell sick, some dangerously so, but their sufferings 
were in some degree alleviated by a change of diet, the Indians 
opportunely bringing in a supply of white partridges from time to 
time. About 1,500 in all were so supplied, and these, with a few 
jack fish, constituted the whole of the fresh provisions obtainable : 
both birds and fish kept for seven or eight months, frozen hard. 

On the 10th December Captain Middleton attempted to observe 
the sun’s altitude, in order to find the refraction, but the spirit in an 
Klton’s quadrant froze in less than ten minutes, and four days after, 
one of the home Indians, a man about seventy, was discovered frozen 
to death in his tent under the walls of the fort. 

In spite of the severe weather, the general health of the crews was 
good, there being only one or two cases of scurvy ; Captain Middleton 
attributes this comparative immunity to the fact that, as soon as the 
English beer was expended, spruce beer and brandy were regularly 
issued as an anti-scorbutic. 

After one or two brief spells of warmer weather, the frost set in 
again with increased severity ; everything froze in Captain Middleton’s 
cabin, though he had a large fire constantly burning, and a 24.pr. 
shot, heated red-hot three or four times a day, hung up at the 
windows: the same condition of things prevailed in the Jar ger cabin, 
although four large fires, burning a load of wood apiece daily, were 
kept going, and the windows were protected by shutters 6 in. thick. 
Although fresh meat was now fairly abundant, scurvy increased, and 
there were, besides, several cases of fever; Captain Middleton him- 
self suffered severely from an attack of ‘‘ Country distemper,” which 
left him in so low a condition that he fainted twice, and the fever 
and ague, from which he had previously suffered, returned ; this dis- 
temper recurred from time to time, and no remedy could be found 
for it. 

In spite of all the precautions adopted by Captain Middleton and 
the Medical Officers, Drs. Thompson and Shaw, the sick list swelled 
ominously. On the 3rd February it is recorded that Dr. ‘Thompson 
returned from the old factory “after cutting off the men’s toes and 
the flesh of several that were froze and mortified”’: Captain Middle- 
ton, starting out to take a walk, had not gone 200 yards before his 
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face “froze all one in a blister, so was obliged to return.” It is 
further recorded that twenty-five men in all were very ill with 
scurvy or distemper, and there were several others unable to help 
themselves: every means had failed; the only hope now was to 
wait for the spring and the green herbs that would be then available, 
and in the meanwhile to take plenty of exercise, it being found that 
men who “lie in but one week without exercise are sure of the 
scurvy.” On the 13th February, the first death from the results of 
scurvy occurred, the weather being now colder than at any other 
time of the winter. Other deaths followed in quick succession, some 
from scurvy and some from the “ country distemper,” the fatal sign 
of which was a violent purging which lasted four or five days and 
was a sure forerunner of death. 

On the 26th February, 1742, “as the Sun was ascending from y*® 
Horizon (and in his Descent towards it), he was crowned with arches 
of circles of various colours like a Rainbow. In y* corona appeared 
two parhelia, one on each side of the sun and in a line with it, with 
whitish tails pointing from the sun. Nearer the Zenith, where the 
corona was a little faint and imperfect, there shone out another arch, 
which was inverted, having a third parhelion in the middle of it 
which appeared somewhat obscure. This Phenomenon lasted until 
sunset, the sky being very clear: the inverted arch and upper 
parhelion disappeared first, the other two with the sun; the Diameter 
of the Corona round about the sun was near 40 degrees, as I ubserved 
with an Instrument”; this “same Phenomenon reappeared next 
day, but more faintly.” 

‘The weather still continued intensely cold: several Indians came into 
the fort in a starved condition, partridges became so scarce that it was 
difficult to obtain sufficient for the sick, and several wolves were seen 
in close vicinity to the fort. On the 13th March, Abraham Page, 
‘*a very stout able man, and good seaman,” died from the effects of 
fever and scurvy, and there were fifteen or sixteen others ill, some hope- 
lessly so: from the extreme cold it was impossible to stir abroad. 
Such fresh provisions as could'be obtained were reserved for the sick: 
the others were “served with half brandy and half spruce beer, and 
a bottle of brandy and sugar to every four men once a week over and 
above their allowance.” 

At the end of March, the severity of the weather diminished to 
some extent, preparations were made to get the ships ready for sea, 
and early in April a few men were put on board, after clearing away 
the ice, which was 3 or 4 inches thick under the deck and at the 
heads of the nails and rivets within. 

All available hands were then set to work to clear away the ice 
round the ships; they found 10 ft. of ice and 13 ft. of snow, the ships 
being bedded round with ice and snow up to their top and quarter 
rails, so that they “appeared like a lump of ice, rather than a 
ship.” 

On the 10th April snow fell in flakes, which was hailed as a sure 
sign that the winter was far spent, the snow having hitherto been as 
fine as dust. In spite of this, however, the weather continued to be 
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very severe ; it was impossible for men to stand digging for an hour 
without going to the fire. One man got among the loose ice, and was 
almost dead before he could be rescued ; and the ink, though standing 
by the fire, froze solid. 

On the 21st April rain fell, the first for seven months. 

On the 24th April an attempt was made to move the ships, ‘ but 
without success, they being fast frozen to the ground: the purchasing 
tackles, blocks, and falls were so frozen that they would neither heave 
nor reeve through the blocks till they were thawed by a fire made on 
purpose. Every device was resorted to to get them off, but without 
success, until the 10th June. In the attempts to get them off, the 
whole of the careening gear had been rendered unserviceable, and two 
viols, two of the ‘‘ Furnace’s”” anchors, two of those belonging to the 
“Discovery,” and several hawsers, &c., broken. 

On the lst July, the ships having been re-fitted and re-stowed, 
left Churchill Harbour in company, and proceeded on a north-westerly 
course through the Welcome Straits, Captain Middleton’s intention, 
according to his instructions, being to try and get out towards Whale- 
bone Point in order to try for a strait or passage. The ships advanced 
but slowly; several times they were completely surrounded with ice 
and in great danger of being set ashore by the drift of the tide, ‘‘ we 
being not abie to help ourselves until the wind shifts, or it is calm.” 
Fortunately, it did continue calm, and warping and grappling from 
floe to floe, they continued their course. On the 12th July, a head- 
land was discovered, which Captain Middleton named Cape Dobbs, 
‘“‘after my worthy friend, the Honble. Arthur Dobbs, Esq., of Castle 
Dobbs, in Ireland.” 

The risk of proceeding was now too great, in consequence of the 
enormous quantities of ice, and Captain Middleton made for an inlet 
on the N.W. side; this opening he named Wager River, after Sir 
Charles Wager, the First Lord of the Admiralty. Here good anchor- 
age was found, and the ships were boarded by several Indians, to 
whom toys were presented; in return, they offered old clothes and 
train oil; the former were judiciously refused, but the latter proved 
an acceptable offering to the boatswain and the carpenter. On the 
wth July they sailed 4 miles further up the river to an anchorage 
which received the name of Savage Sound. On landing, no bushes 
or shrubs of any kind could be seen, vegetation consisting of short 
grass, moss, and scurvy grass in small quantities; small as the quan- 
tities were they were very acceptable, as scurvy had reappeared, and 
one half of the crews were on the sick list. On the 18th Captain 

Middleton started up the river in a boat, with 8 men and 2 Indians, 
to ascertain whether there was any other outlet to the sea. He got 
about 24 miles up and ascended one of the highest mountains, whence 
he could see 8 or 10 leagues further; he ascertained that the river 
became narrower and was full of ice, and returned to the ships, 
bringing several large deer, 12 or 13 hands high, with him, which 
had been shot by the Indians. These were distributed among the 
sick, in addition to their ordinary allowance, it being noted as a very 
strange thing that “in ail their sickness, even a day or two before 
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they dyed, they could eat their whole allowance, and a great deal more 
if they had it.” 

On the 27th July the Lieutenant and the Master, who had been 
sent away with a boat to explore the Wager, returned and reported 
that the river was much choked with ice, and that they had been in 
great danger of losing not only the boat, but their lives. Captain 
Middleton therefore decided to remain at his anchorage for a time 
until the quantity of ice had diminished somewhat. 

The same Officers were again despatched on the following day to 
ascertain whether this was not an opening from the Wager into the 
Welcome other than that by which the expedition had entered, it 
being considered curious that in this last trip they had seen several 
whales and other fish, no trace of which was found down below. They 
returned on the Ist August, reported that they had tried every 
opening, but had only found abundance of whales, and a “tide of 
flood which came by eastward, or in at the mouth of the river.” 

Captain Middleton therefore determined to make for the Welcome 

again, and carried his decision into execution on the 4th August, 
though not without difficulty, on account of the great quantities of 
ice. 
On the 6th August they sighted a “fair cape or headland on the 
western shore,” which inspired them with the hope that it was “ the 
extream part of America;”’ they named it, therefore, Cape Hope, but 
on working up to it found a deep bay only. 

They then tacked, thinking that they might have passed some 
opening where the tide came in from the eastward, but met with no 
success. On the 8th August Captain Middleton, accompanied by his 
clerk, the gunner, carpenter, and an Indian, travelled inland and 
ascended one mountain after another. So far as could be seen, every 
passage was blocked with ice, and, after holding a council, it was 
decided “ to try the other side of the Welcome, from Cape Dobbs to 
Brook Cobham, if we might happily find an entrance there, and then 
return to England.” The search was unsuccessful, and on the 15th 
August Captain Middleton decided to return home, finding “ I can do 
no more to the purpose I am ordered upon, and my men most of them 
very much distempered, so that by consultation we find it the best 
method to bear away for England.” 

The return voyage was devoid of incident, though it was unduly 
prolonged on account of bad steering, “there not being above 2 men 
who can steer who are able to go to the wheel,” and on the 18th 
October, 1742, the ships were safely moored at Woolwich. 

The account rendered by Captain Middleton of his proceedings was, 
in the first instance, accepted without hesitation; but, before long, 
suspicions were aroused. Mr. Dobbs, the originator of the project, 
‘began to suspect that things were not so clear as they seemed to be, 
but that somewhere or other there was a mistake.” Revolving this 
idea in his mind, he at length came to the conclusion that the opening 
to which Captain Middleton had given the name Wager River was in 
reality the strait the expedition had been sent to discover. This sup- 
position he mentioned to Captain Middleton, who stoutly maintained 
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his former opinion, averring that the water in the river was fresh and 
not salt, and that the whales seen therein came in from the frozen 
strait from the eastward. While the controversy was in progress 
some of the Officers of the late expedition joined in the fray. They 
said that, in their judgment, there was a passage, and that Captain 
Middleton had wilfully concealed evidence to that effect. 

The controversy raged with much acrimony, but subsequent dis- 
coveries have rendered it of small interest; Captain .Middleton was 
boldly accused of having subordinated the interests of the expedition 
to those of the Hudson’s Lay Company, and to have wilfully turned 
away from a discovery which was ready to his hand; he as stoutly 
maintained his integrity, and so evenly did the issues hang in the 
balance that Dr. Harris, in despair, sums up as follows: ‘In short, 
what Mr. Dobbs says amounts to no more than that probably it may 
be a streight; and what the Captain answers, allowing it to be true, 
proves no more than that possibly it may be a river, not that it is so,” 
which is, at any rate, impartial. 

It only remains to say that Mr. Dobbs, not to be beaten, set to 
work to organize another expedition, and appealed to the Hudson’s 
Bay Company for support on the ground that as, according to their 
own showing, no passage existed, they could not be injured by such 
an expedition, which would have the advantage of setting the question 
at rest for ever. The Company, however, did not coincide in this 
view, and threw such obstacles in the way “as quite overthrew all 
hopes of obtaining such assistance from the Admiralty as they had 
before; but the Spirit of the Nation being awakened, the opinion of 
there being such a Passage gainixg ground, and the Desire of finding 
it increasing daily, produced an Application to Parliament in 1744, 
when, after mature deliberation, a Law passed upon that Subject, in 
consequence of which another Expedition has been set on foot.” 
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ERRATA. 


The Editor requests that the following typographical errors in the January 
number of the Journal, for the editing of which he is not responsible, may be 
corrected :— 

Table of Contents on cover. Fur “L’Armée et la Marin Japonaise,” read 

“ L’ Armée et la Marine Japonaise.” 

Page 41, line 5. Same correction as above. 

3rd line from bottom. For “Les Marins Etrangéres,” read ‘ Les 
Marines Etrangéres.” 
3, line 18. The equation should be 0°04 + y 44 = (x + y) 006. 
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the seas of Ochotsk, Japan, and Eastern China from the Pacitic, con- 
stitute the actual Empire of Japan, which the natives call Nihon, or 
Soe (“the Rising Sun”) or Dai Nippon (‘the Great Rising 
un”). 

The country of the Rising Sun consists of— 

(1.) A large island named Hondo or Honshiou’; and the island of 
Sikok, which almost forms part of Hondo. 

(2.) The island of Kiusiu, further to the south-west. 

(3.) The island of Yesso, to the north-east of Hondo, linking it to 
the Russian island of Saghalien. 


1 Paris: Henri Charles Lavaizelle, 1892. 

? This sketch is based on the valuable work, published in 1890, by Captain de 
Villaret, some time member of the French Military Mission to Japan, entitled ‘“ Dai 
Nippon;”’ on “ La Revue Militaire de l’Etranger,”’ from 1878 to 1892, and numerous 
French and foreign publications, notably a study which appeared in 1890-91 in 
“* La Revista Technica de Infanteria y Caballeria,” and “Les Marins Etrangéres,” 
by Lieutenant-de-Vaisseau Buchard (1891). 

3 Marked Niphon in English maps. 
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THE ARMY AND NAVY OF JAPAN. 


By Pierre LEHAUTCOURT. 


(Translated by kind permission of the author and publishers of 
“L’Armée et la Marin Japonaise.”*) 


Tue Army. 


I. Geographical Sketch of Japan. 


Tue Asiatic Continent is separated from the Pacific Ocean by a 
series of islands, for the most part of volcanic origin, which lie to the 
east of a chain of shallow seas, quite distinct, and communicating 
with each other by a series of channels of comparatively small 


breadth. 

These islands, which form the western boundary of the Pacific, the 
deepest of known seas, extend almost without interruption from the 
peninsula of Kamtchatka to Formosa; and may be said to include 
the Aleutian isles on the one hand, and on the other the Philippines 
and Borneo, prolonging this great belt to north and south respec- 
tively. 

The groups of islands situated in the centre of this chain, dividing 
the seas of Ochotsk, Japan, and Eastern China from the Pacific, con- 
stitute the actual Empire of Japan, which the natives call Nihon, or 
Pang (“the Rising Sun”) or Dai Nippon (‘the Great Rising 

un”). 

The country of the Rising Sun consists of— 

(1.) A large island named Hondo or Honshiou*; and the island of 
Sikok, which almost forms part of Hondo. 

(2.) The island of Kiusiu, further to the south-west. 

(3.) The island of Yesso, to the north-east of Hondo, linking it to 
the Russian island of Sagbalien. 


1 Paris: Henri Charles Lavaizelle, 1892. 

? This sketch is based on the valuable work, published in 1890, by Captain de 
Villaret, some time member of the French Military Mission to Japan, entitled ‘ Dai 
Nippon;” on “ La Revue Militaire de l’Etranger,’’ from 1878 to 1892, and numerous 
French and foreign publications, notably a study which appeared in 1890-91 in 
“La Revista Technica de Infanteria y Caballeria,” and ‘Les Marins Etrangéres,” 
by Lieutenant-de-Vaisseav Buchard (1891). 

3 Marked Niphon in English maps. 
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(4.) The group of islands Riou-Kiou, or Loo-Choo, standing out 
from Kiusiu towards the south. 

(5.) The group of islands Tsi-Sima (‘thousand islands”) or 
Kurile, standing out from Yesso on the north, towards the peninsula 
of Kamtchatka, nearly 406 miles long. 

(6.) The group of the Ogasawarashima (Bénin islands) to the 
south-east. 

To sum up, if we leave out the multitude of secondary islands 
forming part of the Japanese archipelago, we may say that these 
four large islands extend from Saghalien to the Corea, nearly 15° of 
latitude, from 31° to 46° North. The coast line is at least 7,013 ri 
(nearly 17,500 miles) and the area 24,794 ri square (about 247,500 
square miles). 

It is evident that the climate, and consequently the productions of 
the soil and the density of the population, cannot be identical 
throughout this stretch of country. 

The temperature of Japan is lower than that of the European 
countries in the same latitude which touch the Atlantic. The warm 
current, however, which runs along its shores from the Equator, the 
Kouro-Sivo, or Black River, renders the difference between the 
northern and southern districts less extreme. 

On the whole, Japan enjoys a temperate climate, suitable for the 
vultivation of rice, and providing subsistence for a comparatively 
dense population. In spite of the mountainous character of the 
country (only one-eighth is level) the inhabitants of Japan, on the 
Ist January, 1855, reached a totai of 38,151,217 in Hondo; of 
2,750,600 in Sikok; of 5,868,319 in Kiusiu; and of only 215,229 in 
Yesso. This gives, on an average, 102 inhabitants to the square 
kilométre (71 in France). It also varies very much in different 
parts. For instance, Hondo, which contains three-fourths of the 
total number of inhabitants, has only an area of 14,690 ri square, out 
of a total of 24,794. The island of Yesso is very thinly populated— 
215,298 inhabitants to 6,095 ri square. Sikok and Kiusiu come 
much nearer the average—1,180 and 2,827 ri square to 2,750,600 and 
5,868,319 inhabitants. 


II. Historical Sketch. 


The early history of Japan is chiefly legendary, and it may, there- 
fore, be omitted in a work of this sort, with the exception of a few 
facts, generally admitted to be true. 

The early inhabitants, or certainly the greater part of them, were 
of the Ainos race, now driven to the island of Yesso, and much re- 
duced in numbers. 

From the first days of Japanese history, the districts about the 
Corea have been peopled by this race, as well as the neighbouring 
regions of Asia. 

The southern islands have served as a natural road, by which a 
number of Malays, aided by the equatorial currents and the mon- 
soons, reached Japan. The Malayan race, with a strong strain of 
Chinese and Corean blood, became gradually the more powerful, and 
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finished by absorbing the southern tribes. On the other hand, it has 
ousted, by degrees, the northern Ainos, who have long struggled 
against its ascendency, but are now in process of disappearing, or of 
blending with it, or losing their identity in a section of the haman 
race remarkable for its individuality. Whatever the ruffled pride of 
the Japanese may lead them to assert, it is indisputable that they 
owe their writing, religion, and artistic tastes to the Chinese. Their 
spoken language, the Yamato, probably derived from the aboriginal 
tribes of the south, is the only thing which clearly distinguishes them 
irom their neighbours of the Yellow Race. 

According to tradition, the same family has reigned in Japan from 
the begiuning; but the first Mikado (Emperor) mentioned in the 
annals of the country is Dimmou (677 B.c.). It was not until 1542 
that the country came into contact with Europe: in that year the 
Portuguese landed, and in 1549 came St. Francis Xavier. 

At tirst Christianity made rapid progress, but after many civil wars 
between the Buddhists and Christians the latter were proscribed in 
1596. 

In 1600 the Dutch first made their appearance on the coasts of 
Japan, and, in spite of the efforts of the Portuguese and Spaniards, 
soon got the upper hand. 

The new-comers, altogether devoted to commerce, troubled them- 
selves not at all about religious questions ; so, in spite of their admis- 
sion into the country, the persecution of the Japanese Christians went 
on, until after a great massacre in 1637 they almost completely dis- 
appeared. 

At the same time the Japanese became more and more exclusive, and 
in 1617 there were only two ports open for foreign commerce. 1n 1621 
the Japanese were forbidden to leave their country. In 1624 all the 
Nuropeans, with the exception of the Dutch, English, and Portuguese, 
were expelled. In 1636 the latter were confined to an artificial 
island constructed for the purpose near Nagasaki, from which they 
were finally expelled, and the Dutch found themselves in like manner 
reduced to the island of Dezima. Against all other nations Japan 
remained obstinately closed. 

This complete isolation lasted till 1852, when the United States 
sent a squadron to conclude a Treaty of amity and commerce. The 
Japanese agreed, after much demur, and not till March, 1854, were 

the ports of Hakodate, in the island of Yesso, and of Shimoda, in 
the Island of Hondo, opened to the Americans. Furthermore, in the 
same year, the English obtained the entrée to the port of Nagasaki. 

From that time the progress of foreign influence was great, not- 
withstanding the difficulties raised by the Court. In 1858 three new 
commercial Treaties were concluded, with the United States, England, 
and France. But the Court was none the less aggressive, and the 
years 1860 and 1861 saw a large increase in the number of vexatious 
decrees against foreigners in general and the European Powers in 
particular. 

Two rival influences were fighting for power: on one side the 
Daimio and the Mikado’s Court, always more hostile to foreigners ; 
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on the other the Shogoun,' who had opened Japan to European in- 
fluence, and who persisted in allowing foreigners to give him the 
title of Taikoun (Emperor) without any right to it whatever. 

Things went from bad to worse, until, in 1863, a sort of revolution 
ut Court threatened to destroy the power of the Shogoun, and the 
expulsion of the barbarians was decided on by the Mikado. 

The same day some ships and batteries on the Japanese coast opened 
fire on an American vessel. Shortly afterwards the Dutch corvette 
“Medusa” and the French despatch boat “ Kien-Chang” were 
fired on (8th July). Admiral Jaures, then in the roads at Yoko- 
hama, left at once with the “Semiramis” and the “ Tancréde ” for 
Simonoseki, the scene of this attack. On the 20th July, after a 
pretty lively engagement, he took one of the forts in the Channel and 
destroyed some batteries. The foreign Ministers, acting in concert, 
demanded the immediate disarmament of Simonoseki. 

The English did not wait the effect of this ultimatum. They had 
already addressed to the Japanese several complaints on the subject of 
the murder of one of their countrymen in which the Prince of 
Satsuma was implicated. On August 6th seven of their vessels left 
the roads of Yokohama for the Bay of Kagosima. 

Their Chargé d’ Affaires, Colonel Neale, laid a formal demand before 
the Prince of Satsuma, which he haughtily rejected. But, in the hope 
of a peaceful solution of the difficulty, they thought it better to wait 
before commencing hostilities. On the 15th July, however, during a 
storm, which plased their vessels in a precarious situation, the 
Japanese opened a heavy fire. Kagosima was burnt, it is true, 
by the English shells, but the loss of men was chiefly amongst the 
English ships, so that the result of the conflict was about equal on 
both sides. 

On the top of this affair and the assassination of Lieutenant 
Camus, of the 3rd African Battalion, who was one of the guard of the 
French Legation (14th October, 1863), combined action was re- 
solved upon, and on the 5th September, 1864, a squadron of 9 English 
vessels, 4 Dutch, 3 French, and 1 American, again opened fire on the 
batteries guarding the Simonoseki channel. The batteries were 
destroyed in succession and their matériel carried off. Under the 
influence of this lesson, the Prince of Choshiou made several 
humiliating concessions. 

On the other hand, the struggle between the partisans of the 
Mikado and those of the Shogoun, or of the Daimio rebels, continued 
more or less openly. The representatives of the European Powers 
had at last recognized that the Shogoun was not the Japanese 
Emperor, but only the first of his subjects. 

Thanks to the help of their naval forces, they obtained from the 
Mikado the ratification of the Treaties already signed by the Shogoun 
(24th November, 1865). A more explicit Treaty was concluded on 


1 The Daimio numbered 362, of which the eighteen principal constituted the 
nobility, and resembled the great vassals of our feudal system. The Shogoun was 
originally the most powerful of the Daimio, and eventually became a sort of 
“ Maire du Palais.” 
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the 25th June of the following year, between Japan, France, England, 
’ the United States, and Holland. The Emperor Komei, who: was | 
blindly hostile to all foreign influence, died Ist February, 1867, and 
his son Moutsouhito succeeded him. At this time the first military 
French mission arrived, with Staff Captain, since General, Chanoine 
at the head. The other members of the mission were: Lieutenant 
of artillery Brunet, and Lieutenant of cavalry Descharmes, now 
Colonels ; Lieutenants Dubousquet and Mesurot, of the infantry; and 
Lieutenant Jourdan, of the Engineers. The political situation in the 
interior of Japan was still very strained, and culminated in a revolu- 
tion at the palace on the 3rd January, 1868. The political system 
of the Empire was entirely modified. The prerogatives of the Shogoun 
were suppressed, and the Emperor resumed all the powers which his 
predecessors had surrendered. 
This revolution was too startling to be carried through without a 
conflict. A civil war began, and lasted till June, 1869. It ended in 
the triumph of the Mikado, and the complete destruction of the 
prerogatives of the Shogoun and the Daimios, of whom the very 
names disappeared. From being almost independent vassals, the 
Daimios became functionaries of a strongly organized central govern- 
ment. Instead of being divided into “han” (provinces governed fi 
by the Daimios), Japan was divided into “ken” (divisions simply 
administrative). Lastly, the Samourai, descendants of the ancient | 
men-at-arms of the Shogoun or the Daimios, who still enjoyed ii 
their privileges, were deprived of their status, and received pecuniary 
compensation. Thus disappeared the last traces of feudal govern- 
ment in Japan. a 
On the 3lst December, 1868, Japan counted amongst its 38,151,217 HY 
inhabitants 3,419 Kazokou, the old Daimios, and 1,946,283 former | 
Samourai or Shizokou, their families included. A}, 
Since that time (1873) Japan has had many difficulties, both a 
foreign and domestic; a civil war, and several expeditions to Formosa i 
and the Corea. i 
In 1872 the Coreans refused to pay the taxes formerly imposed-by Mi 
a Japanese Empress. As for the islanders of Formosa, they had i 
massacred some natives of Riou-Kiou, who were thrown on their 
shores by a storm, and the Chinese Government declined to accept 
any responsibility for their crime. A double expedition was decided 
upon, one against Formosa, and the other against the Corea. 
That against Formosa, undertaken in spite of the timid tardy pro- f 
testations of the Chinese, was partially successful. Pi 
General Saigo disembarked with 3,000 men, 8th May, 1874, on the 
western shore of the island, and there established his base of opera- i 
tions, in order to force his way into the interior. It was a very trying fi 
| 


campaign. ‘There was much sickness, and the few engagements were 4 
serious. But several tribes were severely chastised, and the object of 
the expedition was partially attained. The Chinese, alarmed by this i 
success, offered to make good all the expenses of the expedition, and | | 


to give guarantees for the future, but on the condition that Formosa 
was entirely evacuated. The Japanese accepted these terms (October, 
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1874). As compensation they annexed the Loo-Choo islands, already 
under their protection. 

Troubles with Russia followed. That Power had occupied for 
some time a part of the island of Saghalien, on which Japan had at 
least an equal claim. 

The two nations disputed about the frontier for some years without 
coming to a decision. In 1875 Japan concluded a disastrous Treaty, 
ceding to Russia the whole island of Saghalien, in exchange for the 
almost uninhabited and unproductive group of the Kurile Islands. 

As to the Coreans, the first steps towards negotiation were ter- 
minated by a skirmish (1875). The Japanese, therefore, sent to 
Fousan an Embassy and an expedition. On February 27th, 1876, 
a Treaty of amity and commerce was concluded, in accordance with 
which Corea was to be treated for the future on the same footing 
as an independent State. This peace did not last long. 

In 1882, after a revolution in Corea, the Japanese Legation of Seoul 
was attacked, and Japan mobilized a portion of its Army. This 
affair ended without bloodshed. A new Treaty (August 30th, 1882, 
Convention of Niuzen) confirmed the former one. Since that time 
China has revived claims to suzerainty over Japan, as she tried to 
do in Annam ; and very recently Chinese Ambassadors were received 
in Corea with extraordinary honours. Thus Japanese influence has 
received a check there as well as in Saghalien and Formosa. 

A serious insurrection, that of Satsuma, resulted from the dis- 
content caused by the foreign and domestic policy of the Empire. 

On the 20th February, 1877, Marshal Saigo, Commander-in-Chief 
of the Japanese Army, openly revolted. A bloody war began, which 
ended on the 24th September, 1877, near Kagosima, in his defeat 
and death. This last manifestation of the feudal spirit cost the 
Empire 6,399 killed, 10,523 wounded, and 8 millions sterling. 

Since 1877, the first Elective Assemblies of Japan have been created 
(22nd July, 1878). Constitutional Government was established on 
llth February, 1889, with its ordinary appurtenances ; two Chambers, 
one hereditary and the other elected by the copy-holders; and a 
responsible Ministry, but only to the Emperor. The latter reserved 
to himself the entire command of the Army and Navy, as well as the 
right to determine their organization, to make peace or war, and to 
negotiate Treaties. A considerable part of the Budget is free from 
the control of the Chambers. 

The first Japanese Parliament assembled 1890, and it does not 
seem, according to the English Press, that the result of this peaceful 
revolution has been all that could be wished. It is probable that 
the era of domestic difficulties is far from over in this ancient 
monarchy, passing as it did so suddenly from an isolation almost 
absolute to the most complete initiation into the customs and ideas of 
Europe. 


III. The Army. General View. System of Recruiting. 


Before the inauguration of the present political régime, the 
Japanese troops were essentially feudal, few in numbers, and com- 
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posed of the Samourai, that is to say, of an hereditary militia remind- 
ing one of the Turkish Janissaries or the Mamelukes of Egypt. 
This organization has been modified from beginning to end. The 
Japanese have taken for their models the chief armies of Europe, 
especially those of France and Germany, and their military institu- 
tions have no striking characteristics to distinguish them from those 
of other nations. They have brought into the constitution of their 
Army and Navy the same exaggerated spirit of imitation which pre- 
dominates in their whole political reorganization, both administrative 
and economic. Instead of creating a force altogether homogeneous, 
adapted to their own wants and to their special circumstances, they 
have been satisfied with making a more or less successful copy of the 
military institutions which they considered preferable. The future 
will show if this most difficult task has been accomplished in a 
satisfactory manner, The presence in Japan of a French military 
mission made their Army for many years a facsimile of that of 
France. But the last French Officers were recalled in 1889; since 
1890 we have had no Military Attaché at Tokio. The Germans 
have succeeded in substituting their influence and their Officers for 
ours. This substitution is, no doubt, only temporary, and the object 
of the Japanese seems to be to get rid, as soon as possible, of all 
European instructors. We cannot count this an error; it remains to 
be seen if their military education is sufficiently advanced to permit 
them to do so. 

The actual Japanese Army dates from 1868, and was in the 
beginning formed of Samourai, furnished by the different clans. The 
first regular recruiting law, formed on the French Law of 1867, dates 
from 1875. Three others followed, on the 27th October, 1879, 28th 
December, 1883, and the 21st January, 1889. Stability has not been 
the principal quality of Japanese organization. 

According to the recruiting law now in force, military service is 
obligatory and personal. The number of exemptions, though still 
considerable, have been sensibly reduced. Those who have obtained 
diplomas at certain schools are admitted as volunteers, and théir 
service is limited to one year only. 

Service hegins each year between the 20th April and the Ist May, 
and the yearly class consists of all young men who have attained their 
20th year by the Ist of the preceding January. A ballot amongst 
those who are physically able, and who have no good excuse, decides 
on those who have to join the Active Army. In this they spend 
3 years; then 4 years in the Ist Reserve, or the Reserve of the 
Active Army ; 5 years in the 2nd Reserve, and finally 8 years in the 
Territorial Army. 

As we have said, the exemptions are numerous; they are given to 
supporters of families, to priests, professors in Government schools 
(elementary teachers being excluded), to pupils in certain’ schools 
or in the Universities, to employes in the War Departments or in the 
Navy, and to foreign pupils. 

Besides the men who have passed through the ranks of the Active 
Army, the lst Reserve is composed: 1st, of those who have drawn 
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the highest numbers, and for that reason have not been called upon 
to serve; 2nd, of men who drew lower numbers, and have been kept 
for a year at the disposal of the Ministry, to fill up vacancies which 
occur among the recruits; 3rd, of a certain number of those whose 
services have not been required, and who have gone straight into 
the Reserve. As arule, those in the Ist Class Reserve are subject 
to two annual calls, the first for 1 day at most for inspection, the 
other, as a rule, for 60 days at most (in reality 30 days) for a period 
of instruction. 

Furthermore, the lst Reserve can be called out at a moment’s notice 
if necessary. If the Reserve of Recruits is insufficient, they can call 
on the men of the Reserves to fill the vacancies. 

The 2nd Reserve comprises: Ist, the men who have passed out 
of the Ist Reserve; 2nd, a certain number of those whose services 
have been dispensed with, and who have gone straight into the 2nd 
Reserve. As arale the annual calls are the same as in the lst Re- 
serve. But for reasons of economy these regalations have not as 
yet been carried out. 

Lastly, the Territorial Army comprises: Ist, all young men fit for 
service from 17 to 20 years of age; 2nd, ali those who have left 
the 2nd Reserve, and are from 32 to 40 years of age. 

The length of military service for each class of conscript called is 
indicated in the following table, taken from the work of Captain 
de Villaret, already quoted : 

Ist. The suitable youfig men who cannot claim exemption and who 
draw the lowest numbers in the ballot. 


The Active Army: from 20 to 23 years, three years’ service ; 

Ist Reserve : from 23 to 27 years, four years’ service ; 

2nd Reserve: from 27 to 32 years, five years; 

Territorial Army: from 17 to 20 years, and from 32 to 40 
years, eleven years. 

2nd. Young men under the same conditions, but who draw 
higher numbers. 

At the disposal of the authorities (Reserve of Recruits) : 
from 20 to 21 years, one year; 

Ist Reserve: from 21 to 27 years, six years; 

2nd Reserve : from 27 to 32 years, five years ; 

The Territorial Army: from 17 to 20 years, and from 32 to 
40 years, eleven years ; 


drd. Young men who draw the highest numbers, or are exempted 
for secondary reasons. 
lst Reserve: from 20 to 27 years, seven years ; 
2nd Reserve: from 27 to 32 years, five years ; 
The Territorial Army: from 17 to 20 years and from 32 to 40 
years, eleven years ; 
4th. Young men exempted for special reasons. 


2nd Reserve: from 20 to 52 years, twelve years; 
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The Territorial Army: from 17 to 20 years and from 32 to 10 
years, eleven years. 


In 1885, the first application of the Law of 1883 gave for the 
land forces the following results : 


Out of a total of 18,470,276 male inhabitants, 341,355 young 
men having attained 20 years; 

52,796 were exempt ; 

121,247 were put back ; 

167,312 passed as fit for service, and noi exempted, drew lois. 
Nearly half, 70,000, were incorporated in the Active Army 
or in its Reserve of Recruits. 


We will speak further on of the distribution of the class of 1891 
in the Active Army. 

To sum up, it is plain that this law of recruiting has one serious 
drawback: it does not provide any military instruction for the chief 
part of the contingent. 

It follows, therefore, that Japan, in case of a big war, would have 
at its disposal a smaller number of instructed men than the number 
of its population would lead one to suppose. 


IV. Organization of the Army. 


The War Department consists of five divisions and the Cabinet of 
the Minister. The five divisions are : 

Ist, that of General Affairs, which has to deal with all general 
correspondence, with recruiting, schools, military legislation, rewards, 
archives, publications, and translations. 

The 2nd Division deais with the infantry and the cavalry ; 

The 3rd with the artillery ; 

The 4th with the engineers ; 

The 5th with the commissariat. 

The Minister is a Divisional General, to whom is attached a 
Brigadier-General. In 1887 the effective Staff of the Ministry 
amounted to 4 General Officers, 31 superior Officers, 114 subaltern 
Officers, 61 under-officers, and 11 soldiers. The total, 221 men. 

As in Germany, the General Staff is quite distinct from the 
Ministry of War. As the permanent Inspection-General, of which 
we will speak further on, it has to do with the “ Services Centraux,” 
in opposition to the Staff Officers of divisions and brigades, which 
constitute the local services. 

It is in charge of a General of Division, assisted by a Brigadier- 
General, second in command, a Colonel or Lieutenant-Colonel, aud 
three Lieutenants doing the duty of Adjutant, and of five Sub- 
Lieutenants or of officials of the same rank, attached to the Cabinet 
of the Chief of the Staff. 

According to the regulation of the 1st November, 1890, the total 
amount of Staff Officers and officials was 39. The three Military 
Attachés with foreign Powers are included in this number. 
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The General Staff includes: the Cabinet of the Chief of Staff, 
the lst and 2nd Bureaus and the Section de Rédaction. It resembles 
in many ways the Staff of the French Army; the Topographical 
Branch is a distinct body. 

The Permanent General-Inspection is in charge of a General of 
Division, who has under his command one Colonel, Chief of the 
Staff; one Brigadier-General, Inspector-General of Schools; four 
Colonels, Inspectors-General of the Cavalry, the Field Artillery, 
Garrison Artillery, and Engineers; a Lieutenant-Colonel, Inspector- 
General of the Train. The namber of Officers employed in these 
different services amount to twenty-four. 

Japan is divided into six territorial divisions, each corresponding 
to a division of infantry of the Line; the island of Yesso constitutes 
2 seventh command, provided with a special organization. 

There is besides a division of the Guard, which does not correspond 
to any territorial region. 

On the 3lst December, 1887, the population of each of these seven 
districts was the following :— 


Ist Division ...... Retsrotetiots 8,071,429 
BHM gy * Nee deuate haere ne 5,799,703 
ards, acbnskeiiolsveneaterekert: 6,479,776 
4th <i shistorRcesiee eae 6,533,758 
5th sge® feted saiatetenetelots 6,056,555 
6th -, Berchevercteotaet oats 9,922,210 


Yesso ,, 5 sid cana aia ear ohare 309,121 


co Pee 39 ,128,552 


The infantry division forms the base of the military organization of 

Japan. Besides 4 —— of foot, it includes 3 squadrons of 
cavalry (a division), 1 regiment of field and mountain artillery, 1 
battalion of engineers, and | train battalion. 

The organization of the various staff and other branches, resulting 
from the Imperial Ordinance of Ist November, 1890, and from the 
Law of the 14th September, 1891, is as follows :— 

The division of the Guard, with headquarters at Tokio, has for its 
Commander a General of Division. His Staff is represented by a 
Colonel, Chief of the Staff, and a dozen officials, amongst whom 
we find an Administrative Officer and heads of the Medical and 
Veterinary Departments. The ‘_ territorial Divisions have for 
their headquarters Tokio, Sendai, Nagoya, Ozaka, Hiroshima, and 
Koumamoto. There isa divi ision of infantry in each, commanded by a 
General of Division, whose Staff consists of a Célonel: Chief of the 
Staff, of a Commandant, Chief of the “ Adjudantur,” of two Adminis- 
trative Officers, four Per — Judge Advocates, a Senior Medical 
Officer, a Senior Veterinary Surgeon, making altogether eighteen 
Officers. 

In the organization of the Japanese Staff German influence assertis 
itself. 
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Kach territorial division has two sub-divisions, corresponding to 
two infantry brigades. 

The Staff of a brigade of the Guard or of the Line consists of a 
Brigadier-General and two Adjutants (a Captain and a Lieutenant). 
‘The General commands at the same time the corresponding territorial 
The following table shows the composition of the 
<livisions and brigades, their headquarters, also the garrisons of each 


subdivision. 
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The Staff and troops of the Imperial Guard are all stationed at 


Tokio. 


It is as well to add that the Guard only is recruited throughout the 
Iimpire ; the Line regiments get their recruits from the territorial 
<livision in which they are stationed. 

Nach territorial division consists of four “ Arrondissements Mili- 


taires.” 
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The recruiting and the administration of the Reserves is confided 
to a ‘* Bureau de Recrutement,” the same as in France. There is one 
for each of the forty-eight districts. They are composed of two 
Officers, of which one is a Lieutenant-Colonel or Commandant. There 
is a bureau of the same kind corresponding with each corps of Militia 
in the Island, the Commander of which also holds the position of 
Chief of the “ Bureau de Recrutement.” 

The military colony of Hokkaido, in the island of Yesso, which is 
the most important of these Militias, has a special Staff: a Brigadier- 
General, a Colonel second in command, a Lieutenant-Colonel, « 
General Staff Officer and Chiefs of ‘ Adjudantur,” Administration, 
Justice, Medical Service; the total of the Officers and officials on 
this Staff amounts to seventeen. 

The Staff of the Gendarmerie, which is stationed at Tokio,is repre- 
sented by a Colonel, a Commandant, and three Subaltern Officers. 
Although the Staffs of the divisions contain a certain number of 
Administrative Officers, there is for each a special Commissariat 
Staff. 

In the division of the Guard a commissariat Officer holding the 
rank of Colonel or Lieutenant-Colonel commands the branch. He 
has under his command 3 commissariat Officers, 10 administrative 
Officers, and 18 under-officers. In the Line this branch is not so 
strong: 1 Colonel or Lieutenant-Colonel, 3 commissariat Officers, 
7 administrative Officerg, and 15 under-officers. 

The colony of Hokkaido has also its special commissariat. 

There are three artillery commands, one at Tokio, another at 
Osaka, and the third at Simonoseki; they are all under the 
command of a Colonel or Lieutenant-Colonel. They ‘have detach- 
ments at the headquarters of the Line divisions or of the garrison 
artillery, and there are magazines near the headquarters of Brigades. 
The detachments and magazines can be installed in other parts of the 
garrison. 

The engineer commands, also three in number, are placed in the 
same towns; they have detachments at the headquarters of the 
garrison artillery and in important places. 

Among the Committees which come directly under the Minister of 
War are the Permanent Committees of Artillery, Engineers, and 
the Sanitary Service ; the Permanent Commissioners for the examina- 
tion of Military Schools, the Topographical Service, the Military 
Arsenal, the Depdts of Instruction, to the number of five, the Vete- 
rinary Hospital, the Central Bureau of Administration, the Clothing 
Department, &c. 

The Active Army consists of 28 regiments of infantry, of which 
4 belong to the Guard and 24 to the Line. The regiment of the 
Guard has 2 battalions; its peace effective is 1,655 (48 Officers, 
2 Administrative Officers, 4 Doctors, 125 under-officers, 1,440 soldiers 
divided into three classes), and 11 horses. The Line regiments have 
3 battalions; its peace effective is 1,721 men (70 Officers, 3 Officers 
of Administration, 6 Doctors, 160 under-officers, 1,440 soldiers) and 
14 horse. 
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' There are 4 companies in a Japanese battalion. The regiment is 
eommanded by a Colonel or Lieutenant-Colonel, to whom is attached 
a Captain (Adjutant); the Commandant of a battalion has a Lieu- 
tenant for an Adjutant. The Captains of companies are not 
mounted. 

The cavalry of the Active Army is represented by 7 divisions of 
3 squadrons; 1 of the Guard and the other 6 of the Line. The 
divisions are under the orders of a Lieutenant-Colonel or Com- 
mandant, whose Adjutant is a Lieutenant; each of these 3 squadrons 
have 5 Officers (1 Captain, 2 Lieutenants, and 2 Under-Lieutenants). 
In time of peace their total effective strength is 18 Officers, 1 Ad- 
ministrative Officer, 2 Doctors, 2 Veterinary Surgeons, 48 under- 
officers, 387 troopers ; or 512 men and 462 horses, including a certain 
number of clerks and artificers. 

The field artillery numbers 1 regiment of the Guard and 6 of the 
Line. The first, 2 divisions strong, of 2 batteries each, commanded 
by a Colonel or a Lieutenant-Colonel, has an effective force of 21 
Officers, 2 Administrative Officers, 2 Doctors, 2 Veterinary Sur- 
geons, 64 under-officers, 188 soldiers; the total making 493 men and 
294 horses; also a certain number of artificers, &c. 

The Line regiment is in 3 divisions of 2 batteries, 2 divisions of 
field, and 1 of mountain artillery. Like most of the other ccrps of 
the Army, it is commanded by a Colonel or Lieutenant-Colonel, and 
contains 34 Officers, 3 Administrative Officers, 3 Doctors, 2 Veterinary 
Surgeons, 83 under-officers, and 576 soldiers; a total of 725 men 
and 311 horses. The garrison artillery, which belongs to the Line, 
has 4 regiments of 3 divisions; as a rule each of these have 4 batteries. 
But the number of divisions or batteries varies according to the 
importance of the place in which they serve. This principle might 
be usefully applied elsewhere than in Japan. 

The fortress regiment, commanded by a Colonel or Lieutenant- 
Colonel, has an effective force of 70 Officers, 3 Administrative 
Officers, 3 Doctors, 164 under-officers, and 1,404 soldiers; total, 
1,686 men and 10 horses. 

The Engineers have 7 battalions, 1 of the Guard, and 6 of the Line, 
corresponding to the divisions of infantry. 

The battalion of the Guard has 2 companies (13 Officers, 1 Ad- 
ministrative Officer, 2 Doctors, 33 under-officers, 220 soldiers; total, 
280 men and 14 horses). 

The battalion of the Line has 3 companies, containing 18 Officers, 
44 under-officers, 330 soldiers; its total effective force is 408 men 
and 19 horses. 

The Train has 7 battalions, each containing 2 companies. The 
battalion of the Guard contains 13 Officers, 1 Administrative Officer, 
2 Doctors, 2 Veterinary Surgeons, 24 under-officers, 240 soldiers ; 
total 470 men, 240 horses. 

The effective strength of each of the 6 battalions of the Line is 
greater; 13 Officers, 1 Administrative Officer, 2 Doctors, 2 Veterinary 
Surgeons, 42 under-officers, 540 soldiers; total, 612 men and 298 
horses. 
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The composition of the “park” attached to each battalion has not 
yet been definitely settled ; but it contains 3 Officers and 11 under- 
officers, and an indefinite number of artificers. 

The Japanese Active Army has also two bands, one for the Guard, 
and the other for the Line, each under the command of a Chief and a 
“ Sous-Chef”’ of Music, a total of 52 musicians. 

The Militia of the Island of Tsoushima! and the military colony of 
Hokkaido are both in close connection with the Active Army. 

The Militia of the Island of Tsoushima has a Staff and 2 corps, 
l infantry and 1 artillery ; the staff consists of 37 men and 2 horses, 
with a Lieutenant-Colonel or Commandant, 1 Lieutenant-Adjutant, 
1 Administrative Officer, 3 Doctors ; the corps of infantry has 102 men, 
of which there are 4 Officers, and that of the artillery, 122 men, of 
which there are 5 Officers. 

The military colony of Hokkaido* has 4 battalions of infantry, 
1 corps of cavalry, 1 corps of artillery, and 1 corps of engineers. 

Each of these battalions has a Staff, and 2 to 6 companies, recruited 
from the men of the Active Army and Reserve; there are 2 General 
Staff Officers, 1 Administrative Officer, 4 Doctors; total 17 men and 
3 horses; the company has 221 or 203 men according as it belongs 
to the Active Army or the Reserve. 

The corps of cavalry of Hokkaido has 143 men and 136 horses of 
the Active Army, and 160 men, with 160 horses, of the Reserve. 
There is a permanent cadre of 5 Officers, 1 Doctor, 1 Veterinary Sur- 
geon, and 19 under-officers. The corps of artillery has 113 men 
and 29 horses of the Active Army; 120 men and 33 horses of the 
Reserve ; the permanent cadre has 4 Officers, 1 Doctor, 1 Veterinary 
Surgeon, and 15 under-officers. 

Finally, the corps of engineers has 109 men, 4 horses, of the 
Active Army, 120 men of the Reserve, and a permanent cadre of 
4 Officers, and 1 Doctor. 

The Japanese (Gendarmerie) is organized in 6 legions, each having 
a Staff Officer, and several brigades ; the total being 50 Officers and 
officials, 234 under-office.s, 800 picked soldiers, and 141 horses. 


V. The Supply of Officers. Military Schools. 


The creation of the Japanese Army of to-day dates from the first 
years which followed the revolution of which we have spoken. The 
Officers nominated at this time belonged to the caste of the Samourai. 
As soon as circumstances allowed, the supply was organized on a 


1 The group of Tsoushima is composed of two islands situated to the N.E. of 
the island of Kiusiu, one of the four large islands of which Japan proper is 
composed ; their position between the Corea and Japan gives them a real impor- 
tance, and in 1861 Russia was on the point of annexing them. 

2 The military colony of Hokkaido is established in the island of Yesso, the most 
northern of the four large Japanese islands. One part is still inhabited by the 
aboriginal tribes, the Ainos, who have hardly yet submitted to the Japanese. The 
Russians, already masters of Saghalien, have often been suspected of having designs 
on Yesso. 
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better basis. A special military school was established, which per- 
formed its functions successively at Ozaka and Tokio, and in which 
the instruction remained for a long time under the direction of the 
French military mission. It supplied, and still supplies, the majority 
of the Officers of all arms. 

As their wants became more difficult to satisfy, the Japanese 
were obliged to have recourse to the under-officers to recruit the Corps 
of Officers. Finally, the Emperor sometimes gave a nomination in 
recompense for service and a more or less high rank to civilian 
employés who gave proof of a certain amount of knowledge of 
military matters. 

In short, the Japanese officers come under four heads :— 


1. The ancient Samourai, who belonged to the armies of the 
Daimio, and who kept their rank at the time of the re- 
organization. They now hold the higher ranks. 

. The Officers from the Military School. 

. The Officers risen from the ranks. 

4, The former civilian functionaries. 


9 
3 


This variety of origin, which was very troublesome, is disappearing, 
and all the Officers recently promoted have either passed through the 
Special Military School or the schools for under-officers. 

This last mode of recruiting has had indifferent results, and they 
intend to abandon it as soon as possible. As to the organization of 
the schools which figure on the list below, they were at first copied 
from the French establishments of military instruction. The political 
system of Japan has now changed; upheld by Ministers who are on 
their side, the German influence dominates in Japan. They copy the 
German schools, sometimes to the very smallest details. 

The military schools are very numerous. They are as follows :— 

The War School, under the direction of a Colonel, having a hody 
of 6 Officers and officials, 34 Professors. of which 12 are civilians, 
and 60 pupils; it receives no others but Lieutenants who have 
served two years in the infantry or the cavalry, and a year in the 
special arms. The limit of age is 30 years, and the length of the 
course 18 two years. 

The School of Application for the Artillery and Engineers, directed 
by a Colonel, has a body of 19 Officers, and 16 Professors or Civil 
Kngineers, with 60 pupils. 

The Special Military School, also under the direction of a Colonel, 
has 64 Officers and officials, 6 civil Professors, and 58 under-cfticers, 
or civilian employés, for a total of 464 candidates for commissions. 
The length of the course is from three to four years, according to the 
branch of the service; the limit of age for admission is 24 years. 

The Preparatory Military School, commanded by a Lieutenant- 
Colonel, has a body of 20 Officers and officials, 17 civil Professors, 
38 under-officers, and 225 pupils. Their course lasts three years, 
after which the pupils compete for the Military School. 

The School of Infantry, under the orders of a Colonel, has 36 
Officers and officials, 106 under-officer Cadets, and 640 soldiers, 
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the latter taken from the garrison of Tokio. It also furnishes the 
infantry with a certain amount of Officers taken from the ranks. 

The School of Cavalry, commanded by a Colonel or a Lieutenant- 
Colonel, has a body of 16 Officers and officials, of 13 under-officers 
for 21 Officer pupils, and 144 horses; those of the Officers are not 
counted. It combines with the Special Military Schoel in ensuring 
a supply of cavalry Officers. 

The Artillery School has 12 Officers and officials, and 124 men. 

The Provisional School for the supply of cadres for the garrison 
artillery has a staff of 12 Officers and officials for 25 Officer pupils. 

The School of Military Administration has a body of 13 Officers or 
Professors for 42 students. 

The Medical School has a body of 6 Officers for 23 probationers 
and 49 medical students. 

The School of Under-Officers has 52 Officers and officials, 203 
under-officers, a permanent cadre of 25 soldiers and 1,096 students ; it 
furnishes the greater number of under-officers in the Army. They 
get in by competition. The candidates must be from 18 to 25 years 
of age, unmarried, and physically and morally suitable. The length 
of the course is 14 months for the infantry. 

The School of Under-Officers, for the technical branch of the 
Artillery, has a permanent cadre of 7 Officers and officials, 16 under- 
officers, 2 soldiers, for 144 pupils, divided into two classes. 

To this already very long list of Japanese schools of instruction 
a School for Farriers, at School for Master Tailors, and a School of 
Music have still to be added. 

This hierarchy of Officers is the same as that in France. The 
regulations as to the position of Officers and their promotion are also 
borrowed from the French. 

As to distinctions, they are confined to the eight classes of the 
Order of the Kastern Sun. The two lowest are reserved for the men. 


VI. Arms. Uniform. Moral. 


The Japanese infantry is armed with the Mourata rifle (11 mm. 
calibre), and which partakes of the nature of the Gras, the Beanmoni, 
and the Mauser. It is manufactured in Japan itself, by European 
artificers. We consider them equal to the test arms of the same 
calibre which still exist in Europe. 

The carbine of the cavalry is of the same make. The cavalry sword 
is the same as that of our light cavalry. 

The bronze field pieces are made on the Krupp system, slightly 
modified. They are manufactured at Ozaka, and their calibre is 
only 80 mm., which admits of their being drawn, if necessary, by 
only four horses. This is a matter of importance in a mountainous 
country like Japan, where roads are still scarce. The greater pro- 
portion of the mountain artillery is the same. Where there are not 
good roads, the greater part of the transport is effected by pack 
horses, and the necessary resources are deficient. In 1881, witha popu- 
lation nearly equal to that of France, Japan had only 1,564,993 
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horses, and 1,093,471 cattle, while in France, in 1886, there were 
3,312,658 horses, and 2,733,178 cattle, that is to say, more than 
double. Transport on the backs of the men was formerly the rule 
in Japan; but it is impossible to have recourse to this method with 
large numbers. 

The Japanese horse is small, ugly, and stubborn. He is no use 
for sport, but he is a good stayer, and very suitable for pack work, 
for which he is mostly employed. They have tried, without much 
success, to improve the breed by crossing with Hungarian and Arab 
horses. The horses come chiefly from Yesso, from the north and 
centre of Hondo, and from Kiusiu. They also import into Japan a 
certain number of Mongolian horses, small and vicious, but of wonder- 
ful endurance. 

The uniform of the Japanese army resembles that of both the 
French and German troops. 

The moral of anarmy depends toa very great extent on the efliciency 
of the cadres. We have said that the Japanese Officers belong to 
the ancient Samourais. They have the reputation of bravery, or 
rather of absolute contempt of death. According to M. de Villaret, 
they are distinguished for a great deal of good will, and by a passion- 
ate desire to learn, which, it is true, comes more from curiosity than 
from a love of work. But their work is much impeded by a want 
of perseverance, by a great deal of vanity, and by inveterate preju- 
dice. They do not sufficiently recognize the importance of discipline ; 
and politics too often play an important part in their advancement. 

In Japan, as elsewhere, the Officers of the highest rank are often 
the least efficient. This is easily explained. It is impracticable all 
at once to give the mass of Officers the knowledge and experience 
which the higher grades of a modern army require. It will take years 
before the pupils of the Japanese military schools, after having gone 
through the different grades (which is indispensable), will be fitted 
to perform in a satisfactory manner the tasks imposed on the higher 
ranks. 

The Japanese peasants have not a military spirit; but they are 
very enduring, patient, sober, courageous, naturally gay, reckless, 
and submissive. If well commanded they would equal the best 
Kuropean troops. There is nothing military in their appearance, 
nothing to please the eye, except what is due to an exaggerated 
love of imitation, uniforms cut in European style, and made, so 
far as possible, different from their usual clothes, their tastes, and 
wants. This will explain the creation of a School for Master Tailors. 
There is nothing prepossessing in the exterior view of the Japanese, 
and Europeans are often disagreeably surprised at seeing their 
uniforms unsewn, torn, and dirty ; but they are worth more than their 
appearance leads one to suppose, and, moreover, this defect is one 
which can be easily corrected. In case of a serious war, Japan can 
supply 100,000 men for the Active Army, without counting the cepdts, 
or the Territorial Army, which is not yet organized. This is more 
than they reauire, owing to the fact of their insular pesition. If 
circumstances change, if the power of China or Asiatic Russia 
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increase to an extent to alarm Japan, the natural progress of its mili- 
tary organization would be sufficient to ensure an extra supply of men. 
It has served so far more to improve than to develop the army. 

To conclude the first part of this work we give the following dis- 
tribution of the contingent, class 1891, which resulted from the 
Imperial Ordinance of 29th May, 1891, and the details of the War 
Budget for 1886-87. 

On the 3lst December, 1887, the Active Army amounted to 3,68] 
Officers, 57,766 men; the total being 61,447. The Reserve counted 
altogether 101,273, and the Territorial Army 44,939. These last 
numbers have since been considerably modified. As to the War 
Budget, it increased 9,071,652 yen' in 1882-83, to 12,000,000 yen 
in 1886-87. 


Tue Navy. 
I. Historical Sketch. 


In the Middle Ages the Japanese Navy was celebrated. They 
wandered over all the seas of the extreme Kast to further their com- 
merce, or else they seized merchant ships und enrolled themselves 
in the service of the Daimios, who paid them for plundering their 
neighbours’ territories. 

The formation of the Japanese coasts, the large number of islands, 
bays, and roads, render the work of piracy very easy. Those of 
Japan formed associations amongst themselves, and, aided by their 
united spirit, became mistresses of the interior sea (that is to say, the 
space between the islands of Hondo and Kiusiu and Shikokou), 
and of the islands of Sikok and Hondo. ‘The junks were bad 
sea-boats, like the Chinese of the present day, but their naval 
tactics were comparatively advanced: they knew how to fight in line, 
in column, in échelon, and made use of reserves. It was, thanks to 
this flourishing condition, that on two occasions, in the 3rd and 16th 
centuries, the Japanese Emperors were able to send to the Corea 
forces large enough to conquer that country. <A like effort would be 
difficult for Japan now-a-days. 

Thus, till the 17th century, the Japanese Navy was powerful, and 
its sailors numerous and daring. 

The closing of the country to strangers, and the prohibition for its 
natives to leave its shores, followed. Ship-building dwindled. The 
sailors confined themselves to the navigation of the coast; and the 
spirit of enterprise and audacity of the old pirates of Japan dis- 
appeared altogether. 

In spite of the advantageous position of Japan, from a naval point 
of view, it was not till many years after the revolution that the 
Mikado’s Government thought of forming a Navy. It began bya 
few ships belonging to the Daimios of the south or the west being ° 
put at the disposal of the Emperor. The crews came from a special 
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class inhabiting the coast; they had a social position equal to that 
of the Samourai. 

The Government had next recourse to voluntary engagements of 
7 years’ service for the recruiling of the Imperial Navy. 

After a time this practice was partially abandoned, and the recruit- 
ing law was made the same for both the Army and Navy. The 
expenses of the Navy have very much increased of late years: from 
15,508,230 frances in 1880-81 to 63,121,258 in 1888-89. The 
effective forces have increased in proportion: from 5,650 men, Ist 
January, 1883, of which 3,400 were seamen, properly so called, they 
rose to nearly 10,000, of which 7,000 are seamen, in 1885.! 


II. Organization. Personnel. 


Japan is divided into two Admiralties, both under a Ministry, 
whose headquarters are at Tokio. 

1. The Admiralty of the East takes in Hokkaido and the north- 
east part of the kingdom, which extends along the Sea of Japan to the 
point of Koto, and along the Pacific to the point of Sino-Misaki or 
Oushima; its headquarters are at Yokohama. 

2. The Admiralty of the West takes in all the rest of Japan ; its 
headquarters are at Miwora (island of Hondo), on the interior sea. 

The chief establishments of the Navy are— 


The Arsenal of Yokoska, in Yeddo Bay, founded by the French, 
1867. 

The powder manufactory of Mita-Moura, near Tokio. 

The magazines and depdts of Tsoushima, Nagasaki, Kobe, &c. 

The Naval School of Tokio, recently transported to Kobe. 

The Engineering School at Yokoska. 

The Navy has ten coal mines in the Island of Kiusiu, province of 
Hizen. 


As in the Army, the regulation as to Officers is copied from the 
French Law of 1834. They may belong either to the :— 


Active Army. 
lst Reserve. 

2nd Reserve. 
Retired List. 


Those belonging to the Ist Reserve are men who have for some 
reason left the Navy before attaining the limit of age. 

Those of the 2nd Reserve are, on the contrary, those who have 
attained that age. They pass into the Reserve at a fixed time and 
take their pensions. 

The Officers of the Japanese Navy are divided into ships’ Officers 
and auxiliary Officers. The grades of the hierarchy are the same as 
in France, with this difference, that they have Captain of Corvette 

1 According to M. Villaret, Lieutenant Buchard gives 4,365 under-officers or 


seamen only (“ Marines Etrangéres,” 1891). But these numbers seem very much 
too small. 
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(Ché-sa), a rank corresponding to that of Commandant of a batta- 
lion, and foolishly suppressed by the French. There are also two 
grades of Lieutenants; these are again divided into two classes. 

The supply of Officers comes from :— 


1. The Naval Academy. 
2. The Foreign Naval Schools. 

| 3. The senior Masters, after examination (as an exception). 
4, The long course for Captains at Tokio. 


The Auxiliaries are composed of engineers, mechanics, doctors, and 
commissaries. Their duties very much resemble those of the same 
posts in the French Navy. 

The men are recruited— 


1. By voluntary engagements of 7 or 9 years. 
2. From the annual contingent. 
Re-engagements are authorized. 


In 1891 the actual contingent amounted to 325 seamen and 110 
stokers. 

The length of service is four years for the recruits coming from 
the contingent; those who are not required by the Navy go to the 2nd 
Reserve of the Army. We believe that the Japanese Government 
will later on adopt the French system of maritime conscription. All 
those having a trade in connection with the Navy have to give their 
services from eighteen to forty-five years of age. 

There is a nucleus of marine troops :— 


4 companies of gunners (4 Officers and 100 men). 
1 battalion of infantry (300 men). 


III. Matériel. 


According to the work of Lieutenant Buchard, the Japanese Navy 
contained in 1891 :— 


1 ironclad of the 2nd class, “‘ Fouso-Kau,” dating 1877. 

3 ironclads of the 3rd class, “ Riou-yio-Kau” (1865), “Kongo 
Kan” (1877), “ Hici-Kan” (1877). 

1 monitor, “ Azouma-Kan ” (1864). 

3 armour-clad cruisers, ‘“ Naniwa” (1885), “‘ Takatchiho ” (1885), 
‘*Tsoukoushi’”’ (1883). 

3 — “Katsouragi ” (1885), ‘“ Mousashi” (1886), “ Yamato ” 
(1885). 

4 cruisers of the 3rd class, “ Nishin-Kan” (1869), “ Kassouga- 
Kan” (1863), “‘ Kai-mon-Kan” (1862), ‘‘ Ten-rin-Kan ” (1884). 

2 despatch-boats “ Sci-ki-Kan ” (1875), and “‘ Amaki-Kan ” (1877). 

6 gunboats, “ Moskoun-Kan” (1867), “ Ho-sio-Kan (1868), “ Tei- 
bo-Kan” (1876), ‘‘ Kai-den-Kan ” (1850), ‘“ Iwaki-Kan ”,(1878), 
“ Tyoda-gata-Kan ” (1863). 


Kight sailing boats, yachts,'&c., 26 torpedo-boats and tre nsports com- 
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plete the naval forces, more remarkable for their number than their 
tactical value. In fact, most of these vessels mentioned here are 
wooden, and their model is quite out of date. 


But there are in all navies, the French included, vessels more 
fitted for a naval exhibition than a squadron. However, Japan is 
busily occupied in making a real fleet; it is going to launch, at 
Yokoska, a cruiser of the 3rd Class, “‘ Yaycama-Kau,” of 1,800 tons, 
the speed of which is expected to reach 20 knots. A large cruiser, 
‘* Hashidate,” and two vessels on a smaller scale, ‘‘Oshima” and 
‘“* Akitsoushima,” are in process of construction. The “ Isoukoushima” 
and the “ Matsoushima,” two cruisers on the same modei as the 
‘‘Hashidate,” and a torpedo cruiser, were launched at La Seyne 
in 1889-90; a cruiser, ‘“ Shioda-Kau,” 2,400 tons, with a speed of 
19 knots, has been built in England. In fact the ‘‘ Revue Militaire 
de l’Etranger,” announced in August, 1891, that the Japanese Govern- 
ment had submitted to Parliament a programme of naval construc- 
tion entailing an expenditure of no less than 235,000,000 francs. 

They intended to build 2 cruisers of 9,500 tons, 3 ironclad cruisers 
of 6,000 tons, 1 armour-clad cruiser of 4,500 tons, 6 cruisers of from 
1,500 to 3,500 tons, 9 torpedo-catchers of 500 tons. If this plan were 
adopted, Japan would be sure of possessing in a few years a fleet 
which need not fear any rival in the Pacific or China seas. 

In 1888 the merchant service of Japan consisted of 814 vessels of 
Kuropean build, and df: 16,427 junks. The number of fishing boats 
is not less than 490,000. Japan, having all the necessary resources, 
and with its extensive coast, could form in a short time an imposing 
navy. 

Conclusion. 


The Japanese Empire has undergone within the last twenty years 
a radical tiansformation, the effects of which cannot yet be fully 
estimated. All that could unite them to the past, such as the 
laws, customs, and traditions which bind a people to their earliest 
origin, all these were ronghly broken with. A nation which was 
yesterday in a cataleptic sleep is all of a sudden wakened to ideas, 
manners, and a state of civilization altogether new. Hardly roused 
from this sleep, she is running towards a future which no one can 
predict. 

Considerable progress has been made; nay, more, to judge by ap- 
pearances, the rapidity of the transformation i is simply prodigious. 

But many of those who have been able to study the details of the 
actual situation of Japan have not been taken in by appearances. 

It is certain that many of the old institutions have been upset with- 
out sufficient reason, and have been too readily replaced by veritable 
deceptions. Neither the finances, the Army, nor more particularly the 
Navy are in a satisfactory condition. In short, the future of the 
country is anything but assured. 

From a moral point of view, says M. de Villaret, the evil is 
still greater. The national religion, “Shintoisme,” the old faith, 
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does not exist any longer. Confucianism and Buddhism, both of 
which came from China, have only a feeble influence, and Christianity, 
in spite of the efforts of English and American missionaries, has only 
a nominal existence. The ideas of honour, self-sacrifice, and dis- 
interestedness, which belonged to the superior classes and which made 
their superiority, have been replaced by a greed for luxury, and the 
cultivation of material interests. 

~ The hard “struggle for life” has crossed the Pacific ; it has intro- 
duced into the Empire of the Eastern Sun some of the worst vices of 
American society. 

The Emperor is no longer shrouded by that mystery in which he 
was vested by popular credulity. He is no longer a descendant of 
the gods, a being almost divine. The idol is upset. But as yet 
nothing has been put into its place. To-day, there is no idea to check 
or direct the unreflecting will of the people. And what can come 
of the introduction of a Parliamentary system into a country so 
little prepared for it? The first convocation of the Japanese Parlia- 
ment was in 1890, and the Government was forced to dissolve 
almost immediately. Riots and disorders of all sorts distinguished the 
second elections. 

The middle classes, suddenly called into power, did not know how 
to moderate their appetites. Far from it; they have abused their 
power without scruple, and already it is to be feared that other 
social strata are in their turn about to force their way to the top. 
Kverything in Japan points to a long series of troubles, perhaps of 
revolutions. 

Happily the insular position of the Empire places it out of the way 
of foreign attacks. Leaving out Australia, the military power of which 
is almost ni/, and which is under the political tutelage of England, 
Japan has only three more or less near neighbours, China, Russia, 
and the United States. All three are much more powerful than she 
is, but their forces are more defensive than anything else, and, as a 
matter of fact, Japan has very little reason to fear an expedition from 
the Gulf of Pé-tchi-li, from Vladivostock, or from San Francisco. 

Will this situation, so advantageous to-day, become less so in 
future ? 

With regard to China, there is very little for Japan to apprehend. 
It, no doubt, now possesses a Navy, thanks to the perseverance and 
energy of the Viceroy, Li-Hong-Tchang, who raised on the coast of 
Pé-tchi-li genuine naval and military forces; his troops, armed and 
instructedafter the Enropean fashion, are of infinitely more value than 
the Tartars who were once routed on the bridge of Pa-li-Kao by General 
Cousin-Montauban. But this progress does not extend to the rest of 
the Empire, whose forces are still more superficial than those of Japan. 
More than ever China clings to its extraordinary littleness, to its 
grotesque distrust of strangers, its old and narrow formalism: more 
than ever it considers the carrying of arms as an inferior calling. 
The “cedant arma toge ” gocs there to a greater length than any- 
where else in the world. 

Moreover its social organization is undermined by secret societies, 
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and by the pauperism of the multitudes who swarm on the borders of 
the Yang-tse and Hoang-Ho. 

It no longer knows where to send its surplus population, now 
that the United States and Australia are closed to their immigration. 
There is below the surface the fermentation of a social revolution, 
more serious than that of the Taipings, which must bring to an end 
the Manchurian dynasty. 

The English have sometimes flattered themselves that in the 
Chinese they have found allies whose disinterestedness almost sur- 
passes the bounds of simplicity. British selfishness has willingly 
availed itself of co-operation with the Celestials, on condition that 
the latter take all the risk and they get all the profits. It is the story 
of the cat and the monkey over again. But our neighbours are begin- 
ning to change their ideas, and Lord Wolseley must have reason to 
regret the flattering terms in which he spoke of the Chinese race in 
the ‘‘ United Service Magazine.” During the recent riots (1891) the 
Chinese did not make any difference between the English and any 
other foreign devils. Moreover, it is Chinese officials and employés 
who religiously foment all the difficulties on the Burmese frontiers 
between the English and the natives. And the former have learnt, 
too late, that the Chinese have learnt nothing and forgotten nothing, 
and to depend on them simply means to be taken in. 

Thus Japan need not fear China for many years tocome. But Russia 
might be more dangerous, and more speedily so. That Power has 
already at Vladivostdck a base of operations which could easily 
become threatening; once the Trans-Siberian line is constructed, she 
will rapidly colonize that part of her immense Empire near the Amour, 
and crush Japan under the weight of her 120 millions.of inhabitants. 
The Empire of the Eastern Sun has, therefore, a pressing interest in 
keeping on friendly terms with her north-western neighbour. 

The United States are in a state of transformation. Since the 
terrible crisis of the War of Secession they seem to have abandoned 
all warlike ideas, and given themselves up to industry, agriculture, 
and commerce. 

But in spite of the extent of their wounds they recuperated with 
wonderful facility ; they soon perceived that the system of absolute 
isolation is an impossibility for a nation, and that they must take notice 
of the covetousness, of the jealousies, and competition of others. 
From that to finding out the means by which to make themselves 
respected there was but a step, and it has been taken. The renaissance 
of the military and naval forces of the United States is now on the 
high road to completion. 

There are not many examples of a navy fallen so low as that of the 
Federal Navy, nor of one which has been so completely resuscitated 
in a few years. Dockyards, gun manufactories, steel works, manu- 
factories of armour plates, and of arms of all sorts, all these reappeared 
in a country which had forgotten the waysof war. If this movement 

continues, as we have every reason to expect, the United States will 
play an important part in the Pacific. 
Bat distance will always protect Japan from any serious enterprise 
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on the part of the Americans. Let us think of the difficulties an 
European nation would have to face in sending an expedition of any 
size to the other side of the Atlantic; they would be still greater in 
traversing the Pacific. 

Thus Japan has no exterior dangers to fear at present, and it does 
not seem likely to have anything to fear from Russia in the future. 

M. de Villaret says that a war of invasion against Japan would come 
to nothing; to establish themselves at certain localities on the coast 
would be all the invaders could succeed in doing. This consideration 
and their insular position, exceptionally advantageous from a defensive 
and commercial point of view, clearly shows the Japanese their duties. 
They ought first of all to develop their Navy and Merchant Service ; 
they can and ought to have the most powerful fleet in the Pacific. 

Japan is called the England of the East, and the comparison is 
true enough from certain points of view. If, like the English, they 
have not got immense spaces to colonize, lands without masters to 
conquer, the physical formation of their territory is much the same, 
and they can make their ports in the Chinese se © and the Pacific 
equivalent to those of England on the Channel, the North Sea, and 
the Atlantic. 

The development of the Army does not seem to claim the attention 
of the Government to the same extent. In the present state of the 
extreme East, Japan would find it difficult to undertake a war of 
conquest. 

Looking at the present strength of China, an expedition to the 
Corea or to Formosa would promise little profit, and certain risk; no 
invasion, on the other hand, at present threatens the Empire. The 
Japanese can, therefore, confine themselves to improving their 
military institutions, without developing them further. Even with 
their present Army, in the very improbable case that their indepen- 
dence is seriously menaced, they will know how to defend it valiantly. 


VOL. XXXVII. 














RECENT PROGRESS IN MARINE MACHINERY 


(Translated from the “ Rivista Marittima ” for September,” 1892, 
by T. J. Happy, R.N. 


Actual Practice followed in the Construction and Working of the 
Motive Apparatus of Ships of War. 


Forcep draught, high boiler pressures, multiple expansion, and high 
speed of revolution introduced in the motive machinery of ships of 
war in order to economize weight, space, and fuel have produced 
inconveniences, neither few nor slight, in order to lessen or eliminate 
which modifications and improvements have been rendered neces- 
sary in the engines and boilers; other improvements have been 
suggested by the progress of science and of the mechanical arts and 
by the continued study brought to bear on marine machinery, and 
of these improvements from the above sources I propose to make a 
summary. 

Boiler Construction—No considerable change has taken place in 
the general design of the boiler, but in the details only, and on 
which I will now remark. First of all I may mention that the 
reduction of the test pressure has resulted in a sensible reduction in 
the thickness and weight of the boilers. In the mercantile 1 arine 
the proof pressure is now, as it was in the past, twice the working 
pressure of the boiler, whatever that pressure might be, and the 
thickness of the plates and stays, both for the shell and the parts 
exposed to the action of fire, are calculated on the proof pressure so 
established ; on the other hand, in the English Navy, and later in 
ours, for boilers with over 90 lbs. working pressure it has béen con- 
sidered sufficient to limit the proof pressure to the pressure on the 
safety valve plus a constant of 90 lbs., and to calculate the thickness 
of the shell plates from this basis. The motives which have suggested 
this measure are— 

Ist. That with the old rule, the greater the working pressure the 
greater the factor of safety became, with the result that the latter 
was excessive in the case of modern boilers with high pressures. 

2nd. That this margin of resistance was uselessly high for the 
shells of boilers, which are not exposed to the action of heat, and 
the strength of which can be precisely ascertained from reliable 


ta. 
3rd. That the high proof pressure necessitated the employment of 
very thick plates for the shells of ordinary return tube marine boilers, 
which plates are difficult to produce and to work, and which do not 
present, especially in finished work, the same guarantee of good 
quality and solidity which thinner afford. 
F 
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4th. That with the new rule, as the thickness of the shell plates 
is reduced about 18 per cent., there is a considerable saving in the 
weight of the boiler. 

5th. In conclusion, the new rule has the sanction of experience, 
having been for some time in general use for locomotive work. This 
new rule, which has also been adopted by other navies, has given 
good results, and it is probabie that it will also be shortly accepted 
by the Board of Trade, Lloyd’s Register, the Bureau Veritas, 
Registro Italiano, and other institutions which regulate boiler con- 
struction. On this question the late Richard Sennett contributed 
an important article included in the “ Transactions of the Institution 
of Naval Architects” for 1888. 

Forced Draught.—Forced combustion in boilers naturally has limits 
which it is not possible to surpass, and which depend on the capacity 
of the heating surfaces to transmit to the water the heat from the 
furnace, and to resist without damage the elevation of temperature 
in the plates. But lately, during the trials of new machinery in 
the English Navy, serious defects have been manifested in the boilers 
run under natural draught, and in a degree never known before 
forced draught was introduced. These defects generally consisted 
in sudden leaks and bursts of water and steam from around the 
ends of the tubes in the tube plates exposed to the fire. 

These defects have occurred in double-ended boilers with combus- 
tion chambers common to all the furnaces (that is, not having sepa- 
rate chambers with water spaces between them and plates to absorb 
the heat), in addition to which the spaces between the different nests 
of tubes were somewhat confined. Accurate theories and experiments 
have induced the belief that the defect is principally due to the 
structure of the boilers of this class, in which there is a deficiency of 
surface in the combustion chamber to absorb the heat of combustion in 
conjanction with a defective circulation of the water in contact with 
the tube plate, which favours the formation of a stratum of vapour in 
the neighbourhood of this plate, little fitted to extract the heat from it. 
It seems, in fact, that under forced draught the intensity of the heat 
thrown on the tube plates, and on the ends of the tubes, is such that 
these parts are soon injured unless kept cool by an abundant afflux 
of water, or in some other way. This explanation has been con- 
firmed by experience; the defective boilers have been improved by 
leaving out some vertical rows of tubes, in order to improve the cir- 
culation of the water, and later boilers having been constructed with 
a separate combustion chamber to each furnace with the different 
nests of tubes well separated, have given results under forced draught 
in every respect satisfactory. In the English Navy single-ended 
boilers are much in favour, and are preferred to the double-ended 
type, because it is thought that in the first the circulation of the 
water is more regular. This may be true, but to me it appears 
doubtful if on the whole this preference is justified, since for the 
benefit of a regularity in the circulation of the water, which could be 
obtained by other means, the greater advantage is given up of having 
the steam generated in a few boilers of large power to subdivide it 
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among double the number of boilers of smaller power, the collective 
management of which must necessarily be more difficult. 

Here it is not out of place to note the influence which the combina- 
tion of the two causes above cited had on the bad results obtained 
with double-ended boilers with combustion chambers common to all 
the furnaces, since by the suppression or amelioration of one of them 
the lamentable defects were sensibly diminished, whilst it cannot be 
said that one cause, that is, the deficiency in the circulation of the 
water in contact with the tube plates of the combustion chamber, has 
the greatest influence in the phenomenon, because there are boilers, for 
example, those of the torpedo-boats of the “ Schichau” type, which 
have given splendid results under forced draught, and in which the 
tubes are so close together as to undoubtedly make the circulation 
difficult and limited. But in these boilers the furnaces are very wide 
and present a large surface for the reception of heat from the fire 
before the flames strike against the tube plates into which the tubes 
are screwed and beaded over; this may explain the good results ob- 
tained. Forced draught in boilers has been the subject of an 
interesting communication from Mr. A. F. Yarrow, at the Institution 
of Naval Architects in March, 1891, in which he has shown the 
necessity of giving the greatest possible liberty of expansion to the 
various parts of the boiler, and also to contraction and modification 
of form under the changes of temperature. The observations of 
Mr. Yarrow refer more particularly to boilers of the locomotive type, 
but they have much value also for those of the ordinary marine type, 
and of those I shall treat further on. 

It is probable that it may soon be possible to produce a type of 
boiler for sea service that in conjunction with other requisites will 
possess that of being able to withstand a highly forced combustion, 
above what has yet been attempted, but in the meantime it has been 
considered advisable in England to abandon the common combustion 
chamber type, and to abstain from forcing the boilers beyond the 
limit which also in the mercantile marine has been found possible 
and practicable. This limit for ordinary boilers corresponds to a 
developed power not exceeding by more than a third that which the 
same boilers could develop under an air pressure equal to one inch of 
water. It is well to note that the use of forced draught within 
moderate limits is gradually extending in the merchant service, by 
which is obtained not only economy of weight and space, and greater 
independence of atmospheric conditions, but also economy in fuel 
consumption, which in many cases, with a proper proportion of 
grate surface, has reached 15 per cent., and with the advantage that 
coal of an inferior quality can be used with more economy than with 
natural draught. Amongst the various systems of forced draught 
in use, viz., with closed stokeholds, closed furnaces, and aspirators in 
the funnel, it is not very certain which merits the preference. 
Forced draught with closed stokeholds is very simple in action and 
has been as yet the plan most generally adopted; but it has the 
defect that it prevents or renders very difficult communication be- 
tween thestokeholds, engine rooms, and other parts of the ship, con- 
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sequently exposing the personnel to greater risks in the event of 
accident to the boilers, steam pipes, or hull of the ship. On the 
other hand, it has the advantage that it maintains a supply of fresh 
air in the stokeholds, and so the work of the stokers is rendered less 
arduous than with other systems. This system has been applied to 
nearly all the new ships of our Navy. The system of forced draught 
with closed furnaces is gaining ground, from the fact that it allows as 
free communication between the stokeholds, engine rooms, and other 
parts of the ship as under natural draught. This system also lends 
itself more readily than the first mentioned to the device of warming 
the air previous to its supply to the furnaces, resulting in economy, 
(although slight) in fuel and better preservation of the boiler. It 
would seem to be a fact that in boilers forced in this manner, ‘on 
account of the reduced current of cold air which is admitted to the 
furnaces during the management of the fires, leaks at the tubes are 
neither so frequent nor serious. This fact is more evident still in 
boilers worked with liquid fuel, and in which, in spite of the quick 
combustion and very high temperature, leaks of the tubes are of rare 
occurrence on account of the great regularity and uniformity of the 
combustion and the complete absence of currents of cold air. The 
closed furnace system has been applied with complete success in our 
own Navy in some of the torpedo-cruisers of the “ Partenope ” type, or 
the torpedo-catchers of the “ Aquila” type, and in all the sea-going 
torpedo-boats. The third system is as yet in the experimental stage, 
not having entered into the practical, there being still many difficul- 
ties in the way of its adoption. It appears, however, from the point 
of view of the preservation of the boiler that it would be well if it 
could be employed. 

Particulars of Boiler Construction.—The rules actually followed in 
the details of boiler construction, the fruit partly of recent experi- 
ments made for the purpose of ‘eliminating defects or finding the 
cause of them, are the following. ‘They refer especially to boilers 
designed to work under forced draught. 

Furnaces and Combustion Chambers——In the ordinary marine 
boiler it is necessary that each furnace should have an ample com- 
bustion chamber to itself, separated from those of the other furnaces 
by its metal sides and the body of water between them. Large 
boilers having four furnaces on the same front are an exception to 
this rule, as by reason of space it is preferable to couple two furnaces 
to one combustion chamber. 

In ordinary marine boilers the length of the combustion chamber 
in the direction of the axis of the furnace, if possible, should not be 
less than nine-tenths of the diameter of the furnace. It is a good 
rule, also, to protect the lower part of the combustion chamber 
opposite the tube plate with refractory brickwork. In boilers of the 
locomotive type, of large dimensions, in order to afford a larger 
surface to absorb the radiant heat of the furnace, it is considered 
better to divide the furnace longitudinally into two parts with a 
vertical body of water between them. In these boilers the furnaces 
should be long, whether there are two or one, so that the tube plates 
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FIG. 2. 
FURNACES WITH CORRUGATED PLATES FOR MARINE BOILERS. 
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FIG. 6. 
THORNYCROFT WATER TUBE BOILER 
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may be less exposed to the direct impact of the flame. To the same 
end it is usual to have diaphragms of fire-brick corresponding with 
the fire-bridge, so as to cause the flame to make a longer circuit before 
arriving at the tube plate. 

The importance of preventing the direct impact of the flames on 
the heating surfaces has been well shown by Dr. Fred. Siemens, in 
his excellent work, ‘“‘ New Method of Heating with Free Development 
of Flame.” It is necessary, however, not to go too far in this direc- 
tion, at least in boilers of the locomotive type, since by lengthening 
the furnace the difference between the expansion of the internal 
lateral walls and the corresponding parts external to the furnace 
is augmented, and, in consequence, the deformation thus caused 
throws a great strain on the stays supporting them, with the result 
that these are often carried away. This defect is one of frequent 
occurrence in locomotive boilers, and to remedy it in some measure 
various expedients have been resorted to. Ist. Drilling the stays 
nearly through in the direction of the axis, so that when one is rup- 
tured the slight escape of water which takes place through the end 
gives evidence of the fact and shows which is the defective stay 
which must be replaced. 2nd. Allowing free expansion at the outer 
stays to the furnace plates, where the expansion is most felt. 3rd. 
Giving more elasticity to the stays by turning them down in the 
central part to the diameter of the bottom of thread of the screwed 
ends. 

Fig. 1 shows an ordinary stay, one which allows of free expansion 
of the plates, and one of the drilled stays. None of these precautions 
are necessary for the stays to the crown of the furnace, because, by 
reason of their length, they can adapt themselves readily to follow 
the deformation and relative displacement of the parts which the 
connect. The crown of the furnace in locomotive and of the com- 
bustion chambers in ordinary marine boilers is supported by vertical 
stays connected either to the shell of the boiler or to strong traverses 
supported by the sides of the furnace or combustion chamber. The 
first system is generally followed in marine boilers of the locomotive 
type, and is also sometimes used in the ordinary type. It has the 
advantage that it relieves the sides of the furnace or combustion 
chamber of all strains due to the vertical pressure of the steam on 
the crown, but with the defect that it makes the boiler inaccessible 
where these stays are fitted, and increases the resistance to free 
expansion of the furnace or combustion chamber. For these reasons 
many manufacturers prefer the traverse supports. In the same 
figure (Fig. 1) is shown one of the tubular stays, an idea of Mr. 
Yarrow’s, to admit of the stays themselves being replaced from in- 
side the furnace. It has also been proposed to corrugate the crown 
of the furnace in the locomotive type in order to strengthen them 
and at the same time give them more freedom of expansion, but as 
yet this idea has not been carried out in our Navy. In ordinary 
boilers with return tubes the furnaces are almost always corrugated 
to give them the necessary strength without unduly increasing the 
thickness of the plates. With respect to this, Mr. A. Blechynden, in 
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his “ Review of Marine Engineering in the last Decade,” read at the 
Institution of Mechanical Engineers in 1891, expresses himself thus: 
The internal conductivity of the metal for heat relatively to the 
absorbing and emitting power of its surface being very great, it 
would not appear to be injudicious to make the plates thicker in 
order to strengthen them without making them corrugated, and, in 
fact, there are makers of marine engines who have used plates for 
furnaces of 20 mm. thickness with much success. However, the 
rules of the Board of Trade limit this thickness to 16 mm. The 
various systems of corrugation are shown in Fig. 2, and it is not yet 
certain which of them merits the preference. A late improvement 
has been made in the furnaces to make them removable or inter- 
changeable, as it is considered that in modern boilers the furnaces are 
more subject than other parts to injury and deterioration, so that the 
importance of making them easily renewable can be understood. 
Successive Combustion Chambers.— Mr. F. W. Webb, engineer of the 
London and North Western Railway, considering that the heating 
surface of the tubes has its maximum efficiency at the ends nearest 
the furnace, where a length of 30 cm. produces an evaporation equal 
to that produced by the whole remaining length of the tube, and con- 
sidering besides that, beyond the tube in the smoke-box, where the 
gases meet before ascending the funnel, if the combustion is much 
forced, as it generally is »n locomotives, it frequently happens that 
the gases remaining unconsumed and becoming mixed with air, are 
ignited and a second combustion is produced, which is not only use- 
less, but injurious; the idea occurred to him to divide the tubes into 
two parts about the centre of their length, and to interpose between 
the two parts another combustion chamber, where the gases from the 
first collection of tubes could mix, and ignite if unconsumed, giving 
up the heat to the walls of this combustion chamber and to the second 
rows of tubes before finally escaping to the smoke-box and funnel. 
The interposition of this second combustion chamber between the two 
nests of tubes would also have the effect to divide between four tube 
plates, instead of two only, the longitudinal expansion of the tubes, 
and so lessen one of the causes of the frequent leaks which take 
place at the junction of the tube and tube plate. This idea, which 
has given good results in practice, as it would appear from the ex- 
periments which have been made with a locomotive boiler, might 
probably be applied with advantage not only to marine boilers of the 
locomotive type and direct tube or gunboat type, but also to ordinary 
return tube boilers. With the application of the successive combus- 
tion chambers, one of the principal causes of leaky tubes, however, 
still remains, that is to say, the relatively unequal expansion and de- 
formation which takes place at the tube ends, and the corresponding 
holes in the tube plate, caused by the different variations of tem- 
perature and the different strains to which those parts are subject, 
and which they must obey ; on this point I have more to say further 
on. 
Tube Plates——The tube plates are about the best supported of any 
of th internal parts of the boiler, the tubes independent of the stays 
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giving them much support. For this reason it does not seem neces- 
sary that they should be thick in order to withstand the internal 
pressure of the boiler, and since their flexibility and facility which 
which they are traversed by heat and follow the variations in tem- 
perature which takes place in the tubes is the greater the less their 
thickness, and the nearer this thickness approximates to that of the 
tubes, it would appear necessary to limit this thickness to that 
required for a good hold of the tubes themselves, and the stay tubes. 
Mr. Yarrow, in his communication above cited, gives much impor- 
tance to this point, and gives it as his opinion that the tube plates 
should not have a greater thickness than 12 mm. It is probable that 
this rule may be gradually accepted by all, but for the present it is 
the practice not to go below 15 mm. for the thickness of tube plates. 
For the same object, to facilitate the passage of heat and the uni- 
formity of temperature between the tubes and the tube plates, Mr. 
Yarrow believes that the tube plates should be of copper instead of 
iron, and, in support of his opinion, quotes the results of direct experi- 
ments made by himself and of experience with his boilers in 
torpedo-boats und locomotives. It may be that Mr. Yarrow is correct 
in his views, and that tube plates of copper are preferable to those of 
steel in boilers of torpedo-boats, which are not called on to make long 
voyages or to remain long at sea; but it is doubtful if this would be 
the case in ships destined to remain a long time on active service, 
liable to be kept far from a repairing station, and to suffer rougher 
treatment than the former. In these latter boilers, galvanic action 
between the copper and iron might be the cause of considerable wear, 
whilst the sediment which would form on the tube plates would soon 
cause the superiority to disappear as regards the conductivity for heat, 
over the ordinary tube plates of iron or steel. Mr. Yarrow is also 
against the employment of stay tubes, which, in his opinion, while 
unnecessary, because the tube plates are well supported by the or- 
dinary tubes, they render the tube plates less free to yield to the 
expansion and distortion of the ordinary tubes, and for this reason 
aggravate the defects arising from these changes. If stays must be 
fitted, according to Mr. Yarrow, they should be equal in thickness 
and quality of metal to the ordinary tubes, so that they may expand 
and contract to the same extent as these. The opinion of Mr. Yarrow 
finds much support in the fact that boilers of the locomotive type, 
both in locomotives proper and on board ship, have no stay tubes, and 
no defects have as yet occurred that can be properly attributed to their 
absence, while stay tubes which have been fitted in boilers with single 
combustion chambers on board ships, as the ‘‘ Barracouta”’ and others 
in the English Navy, have not prevented serious leaks at the tubes 
and tube plates, which have caused such alarm and distrust of this 
type of boiler. With less reason would stay tubes be necessary in 
marine boilers with separate combustion chamber to each furnace, 
since in this case the tube plates are small and well supported at 
their perimeter by the sides of the combustion chamber. It is diffi- 
cult, however, to understand that, while few object to the absence of 
the stay tubes in the locomotive type, very few indeed will accept of 
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their suppression in ordinary boilers, which are still constructed with 
stay tubes as formerly. Mr. Yarrow, always in agreement with his 
principle to give to the different parts of the boiler sufficient freedom 
to adapt themselves to the variations in temperature to which they 
are subject, also condemns the practice of fitting stays, stay tubes, or 
even ordinary tubes, too closely to the angles of the combustion 
chamber, and suggests, if stays are fitted in these parts, they should 
be so fitted as to allow of free expansion, as before mentioned, in 
speaking of the furnace stays of locomotive boilers. Since one of the 
principal causes of leaks at the tube plates around the tube ends is 
the too high temperature to which these parts are exposed under 
forced draught, it has been endeavoured to prevent this by applying 
a shield in front of the tube plate, which, while it does not prevent 
the passage of the gases and their ingress into the tubes, will pro- 
tect the tube plate and the ends of the tubes from the heat of the 
furnace. 

M. Normand, the renowned torpedo-boat manufacturer, has carried 
out this idea for his torpedo-boat boilers with great success, applying 
at the mouth of each tube a funnel-shaped ferrule much rounded over 
at the projecting lip, which protects the tube-plate and facilitates the 
entry of the gases into the tubes. These ferrules have also given good 
results in the ordinary double-ended boilers with common combustion 
chambers on the English cruiser “‘ Barracouta,” which gave so much 
trouble on her first trials under forced draught without these ferrules, 
and more recently in other ships in the same Navy. In our Service 
these ferrules will be gradually applied to all boilers destined to work 
under forced draught. Fig. 3 shows the most recent type of funnel- 
shaped ferrule adopted in the English Navy. Ferrules of cast iron, 
iron and mild steel, have been tried: the best results as regards 
resistance to the action of the fire appears to have been obtained 
with the latter material. 

Tubes.—In modern marine boilers with engines fitted with surface 
condensers, by which internal incrustation is in great part eliminated, a 
frequent removal of the tubes is not necessary, and they are generally 
made of iron or mild steel, whilst formerly they were made of brass. 
In favour of this change is the reduction in cost of the tubes, and 
greater uniformity of material in the boilers, by which the differences 
of expansion are reduced, and consequently its bad effect on the hold 
of the tubes on the tube plates. On this point it would appear by 
recent experiments that iron tubes are preferable to those of steel, and 
there are, in fact, well known manufacturers who use iron tubes 
exclusively for marine boilers, in spite of their inferiority in point of 
strength, tenacity, and malleability to steel tubes. 

Mr. A. Blechynden, engineer at Barrow-in-Furness, is of this 
opinion, and he has carried out some interesting experiments 
on the behaviour of iron and steel tubes when they are succes- 
sively exposed to alternate heating and cooling at their junction 
with the tube plate. But one kind just as much as the other 
has the serious defect, especially for war-ships which must often 
remain for a long time inactive, that they corrode rapidly, also 
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when the boiler is laid up. This decay takes the form of a 
pitting corrosion, which is set up in the tubes, and being very thin 
they soon become perforated, and so a ship may be rendered un- 
serviceable whose boilers but a short time before had been considered 
in good condition. Perhaps this difficulty may be overcome by using 
tubes of nickel steel, which is not very liable to corrosion. It is a 
good practice to make the tubes slightly larger in diameter at the 
smoke-box end, to facilitate their removal when it becomes necessary 
to renew them. If this is done the tubes may be ordered with the 
diameter at the ends slightly in excess of the diameter of the holes in 
the tube plate, and the tubes then ground to fit exactly; in this way 
there is no necessity to use any excessive force with the mandril to 
fix them securely in the tube plate. 

When the employment of the fannel-shaped ferrules has become 
general it will also be advisable to enlarge the tubes at the fire-box end, 
in order that these ferrules may be applied without unduly restricting 
the section for the passage of the gases. In the boilers of torpedo- 
boats, and also in ordinary marine boilers, the tubes have been screwed 
into the tube plates in order to lessen the risk of leakage at this part ; 
but with the employment of the new ferrules this will not be 
necessary. 

Disposition of the Tubes, and Space between them.—Much has been 
said on the best arrangement of the tubes to facilitate the circulation 
of the water, and the free escape of the steam between them, and of 
the space which should exist between them in proportion to their 
diameter. Some prefer a lozenge-shaped, others a rectangular, 
arrangement. The latter appears the best adapted to favour the 
circulation, and is generally observed in ordinary cylindrical boilers 
with return tubes. The lozenge-shaped disposition has the advantage 
that it utilizes the space better; for this reason it is frequently 
adopted for the locomotive type of boiler, in which, the combustion 
being very active, it is necessary to provide a large heating surface in 
proportion to grate surface. The lozenge is usually elongated, and it 
is preferable to arrange the tubes so that the major axis of the lozenge 
is vertical. It is considered good practice to have a space of not less 
than 25 mm. between the tubes, and this rule is generally followed in 
ordinary marine boilers; but it is doubtful, in my opinion, whether 
either the disposition of the tubes or the interval between them has 
so much influence as many believe on the good circulation of the 
water, or at least on the good hold of the tubes, since in the boilers 
of torpedo-boats of the “ Schichau” type very good results have been 
obtained as regards the hold of the tubes, although they are arranged 
lozenge fashion, with an interval of only 9to 12 mm. It must in 
justice be added, however, that these tubes, instead of being simply 
expanded, are screwed into the tube plate at the furnace end. 

Serve T'ubes.—With the object of extracting more heat from the 
gases in their passage through the tubes, M. Serve has employed 
tubes with a system of internal radial ribs, except for a short 
space at each end, where the tubes have to be expanded into the tube 
plates. Naturally these ribs offer a resistance to the passage of 
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the gases, and increase the weight of the tubes; but these incon- 
veniences may be compensated for by the better utilization of the 
heat ; by the experiments made, it would appear that there was an 
increase of about 10 per cent. efficiency in this particular. 

Water-Tube Boilers.—One of the methods by which the difficulties 
inherent to the use of forced draught, can be radicaily solved is, no 
doubt, the employment of water-tube boilers. In these boilers, and 
more especially in the more perfect of them, the various elements of 
which they are composed are disposed and combined in such a way 
that they are free to expand and contract under the influences of the 
variations of temperature; and, besides which, the extremities of the 
tubes where they are connected to the other parts of the boiler are not 
exposed to the direct action of the fire: so that the risk of injury to 
this union from the above cause is avoided. There already exist a 
great many types of these boilers, of which I will only enumerate the 
principal. 

1. Boilers with a collection of straight tubes slightly inclined to 
the horizontal, and which connect two opposite plane and rectangular 
chambers of water, or two columns of water, which communicate 
with the steam chamber above. Of these types are the “d’Allest ” 
(Fig. 4), used in various ships of the French Navy, and the “ Towne” 
boiler with transverse crossed tubes. 

2. Boilers with collections of tubes, forming so many independent 
zigzag windings, in directions slightly inclined to the horizontal, and 
which lead from a water chamber at the lower part to an external 
steam chest above, and having an external circulating tube between 
these two chambers. Of this type are the “ Belleville” (Fig. 5) and 
the “ Temple”’ boilers, used in the French Navy. 

3. Boilers with a continuous serpentine tube, which have for pro- 
totype the American “ Herreschoff” boiler, used in steamboats. 

4. Boilers with concentric tubes, that is, in which the water tubes 
are traversed by tubes of smaller diameter, through which the pro- 
ducts of combustion pass, and which serve as stays to the sides of 
the water chamber. The “ Bartlett” boiler belongs to this class. 

5. Boilers with collections of tubes leading upwards in straight or 
curved lines, and conrecting two lateral water chambers below to a 
central steam chamber above, and having exterior circulating tubes 
connecting the water chambers to the steam chest. The “Thorny- 
croft” (Fig. 6), the ‘‘ Yarrow ” (Fig. 7), and the “ Normand ” boilers 
belong to this type. 

These boilers have been used with great success on board torpedo- 
boats ; the Jast named is very similar to the “ Yarrow” boiler. The 
water-tube boilers have three great advantages, and these are ex- 
treme lightness; with scme of them it has been possible to obtain 
100 h.p. per ton of boiler, including the weight of water; great 
security against explosion; less risk of injury or leakage when used 
at maximum power. Against these advantages, water-tube boilers 
are not so easily managed as ordinary boilers, especially if there are 
a considerable number of them on beard the same ship, in conse- 
quence of the large and rapid variations in the steam pressure and 
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water level to which they are subject; they are also less easily re- 
paired in case of any damage to the tubes of which they are com- 
posed. Besides this, they require that distilled water, exclusively, 
should be used for them; and, their maximum power being as yet 
limited to about 1,000 h.p., a much larger number of them are re- 
quired on board ship in comparison with what would be required if 
boilers of the ordinary type were employed ; whence the difficulty of 
management and the probability of defects arising are relatively 
greater. 

From the larger number of water-tube boilers required on board 
a ship it would happen, in certain cases, that the space required 
for them would be greater than would suffice if ordinary boilers of 
the locomotive type were used. But marine tubulous boilers are, one 
may say, still in their infancy, and it is very probable that, in time, 
they may be brought to such perfection as to make them in all 
respects preferable to the boilers now in use. 


(To be continued.) 


Yote.—It is worthy of note in the above article that M. Normand is 
credited with the introduction of the protective ferrule for the ends 
of the boiler tubes, and it appears to be inferred that M. Normand’s 
plan has been copied by the British Admiralty; whereas I believe the 
Admiralty ferrule, a section of which is shown in Fig. 3, is entirely 
an original idea due to an Officer at present serving at the Admiralty. 
It is also worthy of note that the form of protective ferrule proved 
to be the most effective in England is at once made familiar to the 
Officers of the Italian Navy through the medium of a naval technical 
journal. An English naval technical journal which would collect 
and reproduce all published information with descriptive sketches, 
relating to inventions and improvements introduced into foreign 
naval services, would supply 2 great want, and is almost a necessity 
to all Officers of our own Service who would keep themselves at the 
head of their profession. No doubt tke Foreign Section of the 
R.U.S.I. Journal could be so developed as to supply this much 
needed information in a form most acceptable to busy men, and 
there are hopeful indications in its pages lately of a rapid growth in 
this direction.—Tue TRANSLATOR. 
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CAVALRY DIVISIONS AND DIVISIONAL CAVALRY. 
By “A Genexat or Cavatry.” 


Tue fact that it has been decided in Germany to revert to the system 
of attaching one regiment of cavalry to each infantry division in- 
stead of one brigade (of two regiments) to each Army Corps (of two 
infantry divisions) does not affect the question of the use of cavalry 
in masses on the battle-field, or at all justify the conclusion that the 
“principal réle of cavalry in the future is to be limited to securing 
safety to the infantry.” 

The “ principal +éle” will be carried out by the great masses of 
troops of that arm formed in independent divisions, or even in in- 
dependent corps of cavalry, which have been exercised in time of 
peace as such and which, before the main bodies of the respective 
armies come into collision, will operate at some two or three days’ 
march in their front, and subsequently, when the armies are in contact, 
will be employed under the directions of the Commanders-in-Chief. 

That no change of opinion on the Continent on this subject has 
taken place is proved by what has happened within the last few 
weeks in France and Germany, in both of which countries inde- 
pendent divisions of cavalry have been exercised at manwuvres, 
whilst brigades or regiments of cavalry have been attached to Army 
Corps, or to infantry divisions, exercised as such. 

The respective duties of the two organizations of cavalry, viz. (1) 
independent masses, and (2) corps brigades, or divisional regiments, 
have been very clearly defined by General de Gallifet. To the 
former he assigns the réle of pushing far to the front under their own 
leaders (who should be given a perfectly free hand, to act as they 
think best as to the way to carry out the objects of the Commander 
of the Army), of operating against and destroying if possible the 
enemy’s cavalry, of impeding the mobilization of his forces and the 
concentration of the latter, and of discovering his intentions and 
baffling them in every way. 

When the hostile armies are in touch the Commander of the in- 
dependent cavalry corps, or divisions, would come under the orders 
of the Commander-in-Chief, who would probably withdraw them at 
once from his front, and place them in such a position that their 
Commander could profit by any opportunity that might offer to in- 
tervene in the fight and play the decisive part (réle capital). 

On the corps or divisional cavalry General de Gallifet places the 
responsibility for the security of the Army, and lays down very 
sensible rules as to the way in which this duty should be performed : 
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part of the cavalry force being only used for reconnoitring a few miles 
ahead of the infantry columns, whilst a small proportion would 
march in the immediate vicinity of the latter; the duties being quite 
distinct, one of reconnaissance, the other of protection solely. 

Occasions may arise in his opinion when it will be necessary for 
the corps cavalry, or a great part of it, to be detached to the inde- 
pendent cavalry divisions, should the enemy’s forces show superiority 
in that arm, or should the Army Corps be in such a position that it 
does not require its own cavalry. 

During an engagement the relations between the Commanders of 
the corps brigades, or divisional regiments, and the Army Corps, or 
divisional Commanders, would be the same as that between the Com- 
manders of the independent cavalry and the Commander of the 
Army. 

Prince Kraft zu Hohenlohe, in his Letters on Cavalry, so far from 
considering the “ principal réle” of that arm to be that of securing 
safety for the infantry, strongly recommends that the regiments of 
the independent cavalry divisions, exercised as such in time of peace, 
should be interchangeable (as they are of necessity sometimes in 
war) with those of corps, or divisional cavalry, as he thinks that the 
former would otherwise come, in course of time, to look down on the 
latter, and the Army itself would “draw a distinction between 
cavalry of the first and second rank” which would be prejudicial to 
the Service. 

He also insists on the necessity of regiments acquiring practice in 
both capacities in peace manceuvres. 

It will be seen that the difference between the two systems of corps 
or divisional cavalry leaves the number, and also the proportion, of 
sabres the same, with the exception of the Staff and escort of the 
cavalry Brigadier, which in divisional cavalry are not required. 

The reason that General de Gallifet in France, and General von 
Goltz, &c., in Germany, ana other military authorities prefer the 
retaining the two regiments in the hands of a Brigadier to distribute 
them as required, or to hold them together for common action, is due 
to the opinion that breaking up the cavalry into small bodies acting 
in the middle of lines of infantry is a mistake, and that the partici- 
pation of such small bodies is not likely to lead to decisive results. 

On the other hand, we have Marshal von Moltke’s written opinion 
that :— 

‘“* Because in modern warfare the long range and destructive fire of 
artillery necessitates a scattered formation, there will be more oppor- 
tunities for those brilliant dashes in which cavalry of divisions have 
so often distinguished themselves.” 

That sudden atiacks of a few squadrons acting with infantry are 
useful in checking an advance was shown frequently in the war of 
1870-71. 

The writer himself saw an oblique attack of a wing of German 
divisional cavalry on an extended French firing line, which was com- 
pletely successful as far as regards riding over the groups which the 
latter quickly formed. The supports could not fire both on account 
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of an undulation in the ground, and also because the first line would 
have suffered from their fire. The French advance was checked, and, 
as it was just nightfall, was not recommenced. 

There always have been, in addition to the corps or divisional 
cavalry, “small detachments” of cavalry attached to infantry divi- 
sions, but these are quite distinct, and are only used as escorts to the 
General and orderlies, &c., and are not drawn from the strength of 
squadrons. 

By some misunderstanding the opinion seems to have obtained 
ground in England, that these small detachments are, in addition to 
the above-named duties, available for services of security as well 
indeed as for taking part in the actual fighting on the battle-field. 

The weak English squadron at so-called war strength of divisional 
cavalry would appear to be too large for the duties of escorts, order- 
lies, &c., and, at the same time, far too small to be of the slightest 
use if, in addition to these duties, it is called upon to perform those 
of security for the infantry by day and night, and also to take part 
in the fighting itself. 

In foreign armies the duties of orderlies, &c., are carried out by 
either so-called Staff cavalry or by reservemen detailed especially for 
the purpose. The field squadrons are never allowed to be weakened 
by the detachment of men for such duties. 

The accompanying table shows the number of cavalry sabres in 
each Army Corps in the principal European armies, exclusive of the 
independent divisions of cavalry. The contrast between foreign and 
English ideas of what is necessary is remarkable. 


Amount of Cavalry in each Army Corps in principal Armies in Europe, 
in addition to the Independent Cavalry Divisions. 


Austria.—From 6 to 8 squadrons (i.e., from 3 to 4 squadrons to 
each infantry division) as divisional cavalry, and one-fourth of a 

squadron of Staff cavalry to each infantry divisional Headquarters. 

Total number of sabres from 975 to 1,275. 

France.—A cavalry brigade of two regiments to each Army Corps 
as corps cavalry, and half a squadron as Staff cavalry, orderlies, &c. 

Total number of sabres about 1,372. 

(The 6th Army Corps at Chalons has three brigades of corps 
cavalry. Total sabres, including Staff cavalry, 2,058.) 

Germany.—At present a brigade of cavalry as corps cavalry, in 
addition to a small number of Staff cavalry (reservists or Landwehr- 
men. ) 

Total number of sabres 1,255. 

Italy.—Six squadrons as corps cavalry and one-fourth of a squadron 
as Staff cavalry to each infantry division. 

Total number of sabres 1,116. 

Russia.—There are no independent cavalry divisions organized in 
peace-time, as such, nor any divisional cavalry. 

There is one cavalry division to each Army Corps. 
VOL, XXXVII. G 
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Tn war Cossack regiments would be attached to the infantry divi- 
sions so as to leave the cavalry divisions independent. 

England.—One squadron (for all purposes) to each infantry divi- 
sion, and one squadron corps cavalry. 

Total number of sabres (with corps of three divisions) 448. 
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AN IMPROVED TENTE D’ABRI. 
By Major Mater, Northumberland Fusiliers. 


Introductory. 


Tus tent is made in two equal parts, each part being exactly alike ; 
the half tents are interchangeable; in other words, any two parts 
taken at haphazard can be joined together, and when so joined make 
a complete tent. Any sized tent could be made on the principles 
about to be described ; the dimensions here given have been calculated 
from a military point of view, so as to provide “ lying down ’”’ accom- 
modation for four men, or a “ section of fours.” 

Half a tent, with all accessories, could easily be carried by coolies, 
or, should the occasion require it, and other transport not available, 
by soldiers themselves, either with or without the ordinary accoutre- 
ments. Each half tent is made, either with or without a half carpet 
attached to the canvas; this, though slightly increasing the weight, 
is recommended, as not only does it add to the general comfort, but 
from its position prevents all draught getting in at the sides of the 
tent, and also ensures the tent, when joined together, being pitched 
true, as will hereafter be described. 


Description of the Tent, Accessories, §c. 


A, B, C, D, Figs. 1 and 2, are the side walls of the tent, BC is the 
ridge line, 2 in. below which eight brass-bound eyelet holes are let 
into the canvas; those nearest B and C, 1 in. from those points, the 
remainder at equal distances apart. AEB and CFD, in both figures, 
are the front and rear half end doors; a rope loop is fixed at the 
points E and F, with a button-hole at each of those points; four 
tapes on the outside and four on the inside are sewn at equal distances 
apart along the pole lines BE and CF; AE and DF are the ground 
lines of the half doors. G, H, I, K (Figs. 1 and 2) are rectangular 
canvas flaps, sewn down along HI, with three button-holes made 
close to the line GK, corresponding with three buttons on the canvas 
at L, M, and N; an eyelet hole is put in the canvas between H and G. 
O and P are buttons sewn on both sides of the canvas. QR, ST are 
the half carpets, above which, on the ground line of the tent, along 
the lines AD, are four rope loops, with two other loops at the cords 
of the carpet at R and §; on the inside of the carpet a pocket, 
QRUV, is made, opening along the line UV; this is used when 
packing up the half tent to carry the pegs, hammer, &c., in, while, 
when the tent is pitched, it can be used as a pillow; along QR and 
ST and RS, an equal number of alternate hooks and eyes are 
sewn, 
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The following is a description of the accessories required for each 
tent to make a complete load:—A combined ridge and guy rope, 
one end of which is lapped, the other fitted with a wooden runner, 
this rope measuring 21 ft. long; a pole, in two parts, each measuring 
1 ft. 9 in., the one fitting into the other with a socket, and one half 
provided with an iror spike, about 24 in. long; a hammer and six 
pegs complete the load. 

Weight.—The total weight of a load is under 7 lb., the details of 
which are as follows :— 


Canvas and carpet for halfatent.... 3 8 
Six pegs anda hammer'............ 2 0 
A pole in two parta.....ccccsccoeee O 10 
A combined ridge and guy rope...... 9 10 





Thus, a tent complete weighs 13 lb. 8 oz. 

Dimensions.—The dimensions of the various parts of the half tent 
and carpet will be seen on reference to the Plate (see Figs. 1 and 2). 
The length of the rope and poles have already been given; the 
dimensions of a tent, united and pitched, are as follows :— 


Ft. in. 
BGM ccccsecsansaccce 2 © 
WAGE veo siescicrsenisecite . 1 a0 
DUCN GUNS so:i050:3's:01e's x0: a 


Note.—Standing up accommodation could be obfmined if, before 
pitching the tent, a hole or trench, 7 ft. by 3 ft., were first dug, the 
tent being afterwards pitched over it. 

To unite the Half Tents, and to pitch the same whea united.—The 
two half tents are first placed on the ground, as in Figs. 1 and 2, 
outside up, ridge opposite ridge; one half tent is then placed over 
the other half, so that the eyelet holes of the one are over the eye- 
let holes of the other; the lapped ends of each rope are then placed 
under the canvas and passed through the last double eyelet hole but 
one on either end; both ropes are then drawn up, and then in a 
downward direction passed through the next doubie holes once again 
under the tent and up through the third holes; both ropes are then 
pulled through the hoies until about 7 ft. appear at either end of the 
canvas; the poles are then united, each spike passed through the last 
double holes at each end, the part of the rope near the bracing given 
one turn round the spike wnderneath the canvas; the two ropes where 
they meet in the middle are then passed through each other and over 
the ridge; thus a double ridge rope is formed for the tent. The 
lapped ends of each rope are then given one turn over the canvas on 
to the pole spike; the canvas flaps are placed over the ridge, the 


' This refers to iron pegs and hammer; if wooden pegs and a mallet were used, 
the weight of these would be reduced to 1 lb.—J. W. M. 
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tent spikes passing through the eyelet holes made for the purpose, 
and flaps buttoned down. 

The tent now united is pitched as follows:—Two guy pegs are 
driven into the ground in the direction the tent is to be pitched, 
about 14 ft. apart; 7 ft. in front of these two more guy pegs are 
driven in. The tent is then carried on its poles to the middle of these 
pegs, poles resting on the ground, the guy ropes (continuation of the 
ridge ropes) then loosely fixed on the guy pegs, canvas strained out 
on either side, poles lifted up so as to allow the rope loops on the 
carpet to pass through them, corner pegs driven in, half carpets 
hooked together, guy ropes made secure and remain, side pegs driven 
in. The tent is now pitched; the corner ends of the guy ropes can 
be used to tighten the ridge should it be found that this sags in the 
centre; the doors can be either tied together with the tapes or but- 
toned back as required. Fig. 5 shows a tent pitched as here described. 
Fig. 4 shows four tents pitched together, thus accommodating sixteen 
men. In this way it is suggested each set of four tents should be 
pitched on the encampirg ground to economize space. It is not 
necessary to here describe in detail the method of pitching four tents 
together as shown in Fig. 4; the sketch speaks for itself after the 
description already given for uniting and pitching one tent. It will 
be observed that where the two tents meet in the middle what in 
a single tent were end guy ropes become in this case side guy ropes, 
and one pole in each tent is not used. In like manner 27 pegs 
instead of 48 will be required to pitch the four tents. The half doors 
button inside and outside of the canvas. 

The method of striking the tents when pitched, and of disuniting 
when so struck, need not be described. Both methods are simply the 
reverse of those already described for pitching and joining together. 

To pack the Half Tents in.—Kach half tent is first laid out as in 
Figs. 1 and 2, doors folded back and buttoned to the sides, carpet 
then folded over the canvas, and the whole folded across longways 
at that part of the canvas not already covered by the carpet. The 
half tent is then doubled across once lengthways, the pegs and 
hammer placed in the carpet pocket in the same direction as the 
ridge line, canvas and carpet then folded once across in the opposite 
direction and twice again lengthways, poles disunited, placed inside 
the folds so made, and all rolled tightly together, the ropes doubled 
are then used to secure the roll so made, which will be found to 
measure 1 ft. 9 in., and be about 8 in. thick. 


Addendum. 


To the military world it is hoped the tent here described will 
commend itself. To the sportsman and traveller such a tent would 
prove most useful. It would be as well to note that when digging 
a trench so as to provide standing up accommodation in the tent, 
the half carpets in this case would not be used as such, but, hang 
ing down on either side, would act as mud walling to the tent 
when pitched, and thus prevent draught. 











NOTICES OF BOOKS. 


A Hanoverian English Officer a Hundred Years ago. Memoirs of Baron Ompteda, 
Colonel in the King’s German Legion, 26th November, 1765, to 18th June, 1815. 
Translated by Joun Hitt, M.A. H. Grevel and Co., 33, King Street, Covent 
Garden, W.C., 1892. 


A curious story of the pathetic life of a gallant soldier. The personal details, 
however, are not of absorbing interest, nor even the surrender of Hanover to the 
French and the exasperation of its high-spirited gentlemen. There are some 
striking pictures, however, of the state of the Continent under Napoleon, and Baron 
Ompteda’s experiences whilst serving with the Hanoverian Legion in the Peninsula 
and elsewhere, although somewhat meagre, are well worth perusal. 


Historical Records of the 24th Regiment, from its Formation in 1689. Edited by 
Colonel GrorGre Paton, late Commanding 24th R.D.; Colonel Farquyar 
GLENNIE, late Commanding Ist Battalion, 24th Regiment; Colonel W1nt1aM PENN 
Symons, Commanding Ist Battalion, 24th Regiment; Lieutenant-Colonel H. Bb. 
Morrat, Hon. See. London: Simpkin, Marshall, Hamilton, Kent, and Co. 
Devonport: A. H. Swiss, 1892. Pp. 370. 


Reluctant as we are to criticize the painstaking labour which has produced the 
handsome volume before us, it is impossible not to comment, in the interests of the 
Service in general, on the stereotyped lines which the compilers of English regi- 
mental records appear bound to follow. There are, it is true, exceptions to the 
rule. Cope’s “ History of the Rifle Brigade” in particular is a veritable history, 
giving minute details of the great actions in which the several battalions have been 
engaged, thus forming a work full of instruction and information, and appealing 
to a far wider audience than the single corps whose achievements it chronicles. But 
this ambitious and successful endeavour was the outcome of many years of toil 
and research, and the author has found few imitators. Want of leisure and the 
necessary expense will prevent this type of regimental history becoming common. 
On a smaller and more economical scale, however, and under the unassuming title 
of “Wistorical Events connected with the 69th Regiment,” Major-General Sir 
W. F. Butler has given us a model of what a regimental record may be. He has 
chosen the most brilliant episodes with which the 69th has had to do, and he has 
recounted them in detail. All changes of station, complimentary orders, detach- 
meuts, appointments, &c., are relegated to the Appendix, as also the lists of Officers 
at different periods. Thus the bulk of the volume is made up of stirring chapters 
of actions by sea and land, forming a consecutive series of noble achievements, and 
unencumbered with matter of merely antiquar ianinterest. We cannot help think- 
ing that this course might have been advantageously followed in the present case. 
The records of the 24th are more full of incident than others, and they have the 
unique distinction of being the heroes of two of the most glorious tragedies in which 
British soldiers have shown how they could die, Chillianwallah and Isandhlwana. 
However, even as it stands, the book is an extremely interesting one; the story of 
the Zulu fights is told with much spirit and in considerable detail, and the volume 
is produced in a style worthy of the distinguished regiment with which it deals. 
The claim that the honour of rescuing the Guards and Germans from the conse- 
quences of their over-impetuous advance at Talavera, hitherto attributed to the 
48th Regiment, belongs to the 24th, is well worth elucidation by military historians. 
It is possible that more than one battalion shared in this brilliant achievement, 





